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SUMMARY 


Bioassays  of  technical-grade  aldrin  and  dieldrin  for  possible 
carcinogenicity  were  conducted  by  administering  the  test 
materials  in  feed  to  Osborne-Mendel  rats  and  B6C3F1  mice. 


Aldrin 

Groups  of  50  rats  of  each  sex  were  administered  aldrin  at  one  of 
two  doses,  either  30  or  60  ppm.  Male  rats  were  treated  for  74 
weeks,  followed  by  37-38  weeks  of  observation;  female  rats  were 
treated  for  80  weeks,  followed  by  32-33  weeks  of  observation. 
Matched  controls  consisted  of  groups  of  10  untreated  rats  of  each 
sex;  pooled  controls,  used  for  statistical  evaluation,  consisted 
of  the  matched-control  groups  combined  with  58  untreated  males 
and  60  untreated  females  from  similar  bioassays  of  other 
chemicals.  All  surviving  rats  were  killed  at  111-113  weeks. 


Groups  of  50  mice  of  each  sex  were  administered  aldrin  at  one  of 
two  doses  for  80  weeks,  then  observed  for  10-13  weeks.  Time- 
weighted  average  doses  were  4 or  8 ppm  for  males  and  3 or  6 ppm 
for  females.  Matched  controls  consisted  of  groups  of  20 
untreated  male  mice  and  10  female  mice;  pooled  controls,  used  for 
statistical  evaluation,  consisted  of  the  matched-control  groups 
combined  with  92  untreated  male  and  79  untreated  female  mice  from 
similar  bioassays  of  other  chemicals.  All  surviving  mice  were 
killed  at  90-93  weeks. 


Mean  body  weights  attained  by  the  rats  and  mice  fed  diets 
containing  aldrin  were  similar  to  those  of  the  controls  during 
the  first  year  of  the  study;  however,  mean  body  weights  of  the 
treated  rats  were  lower  than  those  of  the  controls  during  the 
second  year  of  the  study.  Hyperexcitability  was  observed  in  all 
treated  groups  with  increasing  frequency  and  severity  during  the 
second  year.  Aldrin  produced  no  significant  effect  on  the 
mortality  of  rats  or  of  male  mice,  but  there  was  a dose-related 
trend  in  the  mortality  of  female  mice,  primarily  due  to  the  early 
deaths  in  the  high-dose  groups. 
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There  was  an  increased  combined  incidence  of  follicular-cell 
adenoma  and  carcinoma  of  the  thyroid  both  in  male  rats  fed  aldrin 
(matched  controls  3/7,  pooled  controls  4/48,  low-dose  14/38, 
high-dose  8/38)  and  female  rats  fed  aldrin  (matched  controls  1/9, 
pooled  controls  3/52,  low-dose  10/39,  high-dose  7/46).  These 
incidences  were  significant  in  the  low-dose  but  not  in  the 
high-dose  groups  both  of  males  (P  = 0.001)  and  females  (P  = 
0.009)  when  compared  with  the  pooled  controls.  Comparisons  with 
matched  controls,  however,  were  not  significant. 


Cortical  adenoma  of  the  adrenal  gland  was  also  observed  in 
aldrin-treated  rats  in  significant  proportions  (P  = 0.001)  in 
low-dose  (8/45)  but  not  in  high-dose  (1/48)  females  when  compared 
with  pooled  controls  (0/55).  Because  these  increased  incidences 
were  not  consistently  significant  when  compared  with  matched 
rather  than  pooled  control  groups,  it  is  questionable  whether  the 
incidences  of  any  of  these  adrenal  tumors  were  associated  with 
treatment. 


In  male  mice,  there  was  a significant  dose-related  increase  in 
the  incidence  of  hepatocellular  carcinomas  (matched  controls 
3/20,  pooled  controls  17/92,  low-dose  16/49,  high-dose  25/45) 
when  compared  with  either  matched  controls  (P  = 0.001),  or  pooled 
controls  (P  < 0.001).  The  incidence  in  the  high-dose  group  was 
significant  when  compared  with  matched  controls  (P  = 0.002)  or 

pooled  controls  (P  < 0.001). 


Dieldrin 


Groups  of  50  rats  and  50  mice  of  each  sex  were  administered 
dieldrin  at  one  of  two  doses.  Low-dose  rats  and  both  low-  and 
high-dose  mice  were  treated  for  80  weeks,  followed  by  observation 
periods  of  30-31  weeks  for  rats  and  10-13  weeks  for  mice. 
Treatment  of  high-dose  rats  was  terminated  after  59  weeks  and 
followed  by  51-52  weeks  of  observation.  Time-weighted  average 
doses  for  rats  were  29  or  65  ppm;  doses  for  mice  were  2.5  or  5 
ppm.  Matched  controls  consisted  of  groups  of  10  untreated  rats 
of  each  sex  and  20  untreated  male  mice  and  10  female  mice;  pooled 
controls,  used  for  statistical  evaluation,  consisted  of  the 
matched-control  groups  combined  with  untreated  animals  from 
similar  bioassays  of  other  chemicals  (58  male  and  60  female  rats. 
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92  male  and  79  female  mice).  All  surviving  rats  were  killed  at 
110-111  weeks,  and  all  surviving  mice  at  90-93  weeks. 


Mean  body  weights  attained  by  the  rats  and  mice  fed  diets 

containing  dieldrin  showed  little  or  no  differences  compared  with 
those  of  the  controls  during  the  first  year  of  the  study; 

however,  mean  body  weights  of  the  treated  rats  were  lower  than 

those  of  the  controls  during  the  second  year  of  the  study. 

Hyperexcitability  was  observed  in  all  treated  groups  with 
increasing  frequency  during  the  second  year,  especially  in 
high-dose  rats. 


There  was  a marked  increase  in  the  mortality  rate  of  rats  during 
the  first  90  weeks  of  the  study.  However,  because  of  the  high 
rates  of  mortality  in  the  control  groups  during  the  remaining  20 
weeks,  survival  could  not  be  shown  to  be  statistically  dose 
responsive. 


In  rats,  there  was  a significant  (P  = 0.007)  difference  between 
the  combined  incidence  of  adrenal  cortical  adenoma  or  carcinoma 
in  the  low-dose  females  (6/45)  and  that  in  the  pooled  controls 
(0/55).  Although  this  tumor  was  also  found  in  animals  treated 
with  aldrin,  it  is  not  clearly  associated  with  treatment,  because 
the  incidence  in  the  high-dose  (2/40)  was  not  significant,  and 
the  incidences  were  not  significant  when  matched,  rather  than 
pooled,  controls  were  used  for  comparison. 


In  male  mice,  there  was  a significant  positive  dose-related  trend 
(P  = 0.020)  in  the  incidence  of  hepatocellular  carcinomas  using 
the  pooled  controls  (pooled  controls  17/92,  low-dose  12/50, 
high-dose  16/45).  When  high-dose  males  were  compared  with  the 
pooled  controls,  the  results  were  also  significant  (P  = 0.025). 


It  is  concluded  that  under  the  conditions  of  these  bioassays, 
none  of  the  tumors  occurring  in  Osborne-Mendel  rats  treated  with 
aldrin  or  dieldrin  could  clearly  be  associated  with  treatment. 
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Aldrin  was  carcinogenic  for  the  liver  of  male  B6C3F1  mice 
producing  hepatocellular  carcinomas.  With  dieldrin,  there  was  a 
significant  increase  in  the  incidence  of  hepatocellular 
carcinomas  in  the  high-dose  males  which  may  be  associated  with 
treatment. 
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I.  INTRODUCTION 


Aldrin  (CAS  309-00-2;  NCI  C00044)  and  dieldrin  (CAS  60-57-1;  NCI 
C00124)  are  organochlorine  insecticides  of  the  cyclodiene  group. 
These  chemicals  are  neurotoxins,  and  their  predominant  effect  is 
the  stimulation  of  the  nervous  system.  Both  aldrin  and  dieldrin 
are  lipophilic  and  accumulate  in  mammalian  tissues.  Aldrin 
undergoes  metabolic  conversion  to  the  epoxide,  dieldrin  (Brooks, 
1975),  and  because  of  this  structural  relationship,  reports  of 
the  bioassays  of  both  chemicals  have  been  combined  in  this  single 
report. 

Two  of  the  major  uses  of  aldrin  since  its  introduction  in  1950 
have  been  foliage  application  on  cotton  plants  and  soil  appli- 
cation for  corn  fields.  A small  amount  has  also  been  used  for 
soil  application  for  vegetables  and  root  crops.  These 
applications  have  resulted  in  residues  of  the  chemical  in  food 
products. 

Dieldrin  was  first  introduced  in  the  1950' s by  cotton  growers, 
when  the  chemical  was  found  to  be  more  effective  than  aldrin. 
Dieldrin  has  also  been  used  as  an  insecticide  on  crops  other  than 
cotton,  for  public  health  pest  control,  and  for  mothproofing 
woolen  goods  (Federal  Register,  1974). 

Based  partly  on  the  evidence  of  the  hepatocarcinogenicity  of 
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dieldrin  in  the  mouse  (Thorpe  and  Walker,  1973;  Walker  et  al., 
1972),  the  registration  of  products  containing  aldrin  and 
dieldrin  was  canceled  in  1974  (Federal  Register,  1974). 

Aldrin  and  dieldrin  were  selected  for  testing  in  1969  because 
data  regarding  their  carcinogenicity  were  controversial  and  often 
inadequate  and  because  there  was  potential  for  long-term  human 
exposure  to  residues,  especially  in  foods. 
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II.  MATERIALS  AND  METHODS 


A.  Chemicals 

1 . Aldrln 

The  material  tested  was  technical-grade  aldrin,  obtained  in  one 
batch  from  the  Shell  Chemical  Company,  San  Ramon,  California,  for 
use  in  the  chronic  study.  According  to  the  manufacturer's 
specifications,  the  product  was  > 85%  pure. 

Gas  chromatography  using  electron  capture  detection  showed  three 
components,  with  the  major  component  accounting  for  95%  of  the 
total  peak  area.  Elemental  analyses  (C,  H,  Cl)  were  correct  for 
molecular  formula  of  aldrin.  Infrared,  nuclear 
magnetic  resonance,  and  mass  spectra  compared  well  with  those  of 
the  analytical-grade  reference  standard  (Shell  Chemical  Co.).  No 
attempt  was  made  to  identify  or  quantitate  impurities. 

The  chemical  was  stored  in  its  original  container  at  4°C  for  the 
duration  of  the  study. 

2.  Dleldrin 

The  material  tested  was  technical-grade  dieldrin,  obtained  in  one 
batch  from  the  Shell  Chemical  Company,  San  Ramon,  California,  for 
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use  in  the  chronic  study.  According  to  the  manufacturer's 
specifications,  the  product  was  > 85%  pure. 

Gas  chromatography  using  electron  capture  detection  showed  two 
components,  with  the  major  component  accounting  for  > 96%  of  the 
total  peak  area.  Elemental  analyses  (C,  H,  Cl)  were  correct  for 
C12H8CI6O,  the  molecular  formula  of  dieldrin.  Infrared,  nuclear 
magnetic  resonance,  and  mass  spectra  compared  well  with  those  of 
the  analytical-grade  reference  standard  (Shell  Chemical  Co.).  No 
attempt  was  made  to  identify  or  quantitate  impurities. 

The  chemical  was  stored  in  its  original  container  at  4°C  for  the 
duration  of  the  study. 

B.  Dietary  Preparation 

® 

All  diets  were  formulated  using  Wayne  Lab  Blox  (Allied  Mills, 
Inc.,  Chicago,  111.)  to  which  was  added  the  required  amount  of 
aldrin  or  dieldrin  for  each  dietary  concentration.  The  respec- 
tive test  chemical  was  first  dissolved  in  a small  amount  of 

acetone  (Mallinckrodt,  Inc.,  St.  Louis,  Mo.),  which  was  then 

® 

added  to  the  feed.  Corn  oil  (Louana  , Opelousas  Refinery  Co.  , 
Opelousas,  La.)  was  also  added  to  the  feed,  primarily  as  a dust 
suppressant,  and  the  diets  were  mixed  mechanically  to  assure 
homogeneity  of  the  mixtures  and  evaporation  of  the  acetone. 
Final  diets,  including  those  for  the  control  groups  of  animals. 
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contained  corn  oil  equal  to  2%  of  the  final  weight  of  feed.  The 
diets  were  stored  at  approximately  17°C  until  used,  but  no  longer 
than  1 week. 

The  stability  of  the  aldrin  or  dieldrin  in  feed  was  tested  by 
determining  the  concentrations  of  the  chemical  in  formulated 
diets  at  intervals  over  a 7-day  period.  Diets  containing  4 or  30 
ppm  aldrin  or  5 or  40  ppm  dieldrin  showed  no  change  in 
concentration  on  standing  at  ambient  temperature  for  this  period. 

As  a quality  control  test  on  the  accuracy  of  the  preparation  of 
the  diets,  the  concentration  of  aldrin  or  dieldrin  was  determined 
in  different  batches  of  formulated  diets  during  the  chronic 
study.  The  results  are  summarized  in  Appendix  M.  At  each 
dietary  concentration,  the  mean  of  the  analytical  concentrations 
for  the  checked  samples  was  within  3%  of  the  theoretical 
concentration,  and  the  coefficient  of  variation  was  never  more 
than  5.4%,  Thus,  the  evidence  indicates  that  the  formulated 
diets  were  prepared  accurately. 

(S) 

Three  batches  of  the  basal  feed  (Wayne  Lab  Blox  Meal)  used 
during  this  period  were  analyzed  by  Gulf  South  Research  Institute 
for  pesticide  residues.  No  aldrin  was  found  at  a 0.5  ppb  limit 
of  detection;  however,  dieldrin  was  found  in  small  amounts  (2.5  - 
4,4  ppb)  in  three  samples  at  a 1 ppb  limit  of  detection. 
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C.  Animals 


Rats  and  mice  of  both  sexes,  obtained  through  contracts  of  the 
Division  of  Cancer  Treatment,  National  Cancer  Institute,  were 
used  in  these  studies.  The  rats  were  of  the  Osborne-Mendel 
strain  obtained  from  Battelle  Memorial  Institute,  Columbus,  Ohio, 
and  the  mice  were  B6C3F1  hybrids  obtained  from  Charles  River 
Breeding  Laboratories,  Inc.,  Wilmington,  Massachusetts.  Upon 
arrival  at  the  laboratory,  all  animals  were  quarantined  for  an 
acclimation  period  (rats  8-9  days,  mice  14-15  days)  and  were  then 
assigned  to  control  and  test  groups. 

D.  Animal  Maintenance 

All  animals  were  housed  in  temperature-  and  humidity-controlled 
rooms.  The  temperature  range  was  22-2 4°C,  and  the  relative 

humidity  was  maintained  at  40-70%.  The  air  in  each  room  was 
changed  10-12  times  per  hour.  Fluorescent  lighting  provided 

illumination  10  hours  per  day.  Food  and  water  were  supplied  ad 
libitum. 

The  rats  were  housed  individually  in  hanging  galvanized  steel 
mesh  cages,  and  the  mice  were  housed  in  plastic  cages  with  filter 
bonnets,  five  per  cage  for  females,  and  two  or  three  per  cage  for 
males.  Initially,  rats  were  transferred  weekly  to  clean  cages; 
later  in  the  study,  cages  were  changed  every  2 weeks.  Mice  were 
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transferred  weekly  to  clean  cages  with  filter  bonnets;  bedding 

® 

used  for  the  mice  was  Absorb-Dri  (Lab  Products,  Inc.,  Garfield, 
N.J.).  For  rats,  absorbent  sheets  under  the  cages  were  changed 
three  times  per  week.  Feeder  jars  and  water  bottles  were  changed 
and  sterilized  three  times  per  week. 

Cages  for  control  and  treated  mice  were  placed  on  separate  racks 
in  the  same  room.  Animal  racks  for  both  species  were  rotated 
laterally  at  weekly  intervals;  at  the  same  time  each  cage  was 
changed  to  a different  position  in  the  row  within  the  same 
column.  Rats  receiving  aldrin  or  dieldrin,  along  with  their 
respective  matched  controls,  were  housed  in  rooms  by  themselves. 
Mice  receiving  aldrin  were  maintained  in  a room  housing  mice 
administered  captan  (CAS  133-06-2)  or  photodieldrin  (CAS 
13366-73-9),  together  with  their  respective  matched  controls. 
Mice  receiving  dieldrin  were  maintained  in  a room  housing  mice 
administered  malathion  (CAS  121-75-5)  or  tetrachlorvinphos  (CAS 
961-11-5),  together  with  their  respective  matched  controls. 

E.  Subchronic  Studies 

Subchronic  studies  were  conducted  with  rats  and  mice  to  estimate 
maximum  tolerated  doses  of  aldrin  or  dieldrin,  on  the  basis  of 
which  low  and  high  concentrations  (hereinafter  referred  to  as 
"low  doses"  and  "high  doses")  were  determined  for  administration 
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in  the  chronic  studies.  In  these  subchronic  studies,  aldrin  or 
dieldrin  was  added  to  the  animal  feed  in  the  doses  below  for  6 
weeks,  followed  by  an  observation  period  of  2 weeks. 
Experimental  and  treatment  groups  each  consisted  of  five  male  and 
five  female  animals. 

1 . Aldrin 

In  these  subchronic  studies,  aldrin  was  added  to  the  animal  feed 
in  twofold  increasing  concentrations  ranging  from  40  to  320  ppm 
for  rats.  At  concentrations  of  40  or  80  ppm,  there  were  no 
adverse  effects  on  mean  body  weights  of  either  male  or  female 
rats;  however,  at  160  ppm,  mean  body  weights  of  both  males  and 
females  were  depressed  initially,  and  at  320  ppm,  mean  body 
weights  of  males  were  lower  than  those  of  controls.  One  male  and 
one  female  fed  160  ppm  died,  and  three  males  and  five  females  fed 
320  ppm  died.  On  the  basis  of  these  results,  the  low  and  high 
doses  for  rats  were  set  at  60  and  120  ppm  for  the  chronic 
studies. 

Aldrin  was  added  to  the  animal  feed  in  twofold  increasing  con- 
centrations ranging  from  2.5  to  80  ppm  for  mice.  These  doses  had 
no  apparent  effect  on  the  mean  body  weights  of  surviving  treated 
animals.  However,  all  males  and  females  fed  40  or  80  ppm  died. 
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and  one  male  and  one  female  fed  20  ppm  died.  The  low  and  high 
doses  for  mice  were  set  at  8 and  15  ppm  for  the  chronic  studies. 

2.  Dieldrin 

Dieldrin  was  added  to  the  animal  feed  in  twofold  increasing  con- 
centrations ranging  from  40  to  320  ppm  for  rats.  Mean  body 

weights  of  male  rats  receiving  80,  160,  and  320  ppm  were 

initially  depressed,  and  two  male  rats  fed  320  ppm  died.  Mean 
body  weights  of  female  rats  at  40,  80,  and  160  ppm  were  also 
initially  depressed;  one  female  fed  160  ppm  died,  and  all  five 
females  fed  320  ppm  died.  Based  on  these  results,  the  low  and 
high  doses  for  rats  were  initially  set  at  80  and  160  ppm  for 

males  and  40  and  80  ppm  for  females  for  the  chronic  studies. 
Before  the  chronic  study  was  initiated,  doses  for  males  were 
lowered  to  those  of  the  females. 

Dieldrin  was  added  to  the  animal  feed  in  twofold  increasing  con- 
centrations ranging  from  2.5  to  40  ppm  for  mice.  The  chemical 
had  no  apparent  adverse  effect  on  mean  body  weights  of  male  or 
female  mice  at  any  of  the  dietary  concentrations  used  in  this 

study.  Three  male  and  four  female  mice  fed  20  ppm  died,  as  did 

all  animals  fed  40  ppm.  The  low  and  high  doses  for  mice  were  set 

at  5 and  10  ppm  for  the  chronic  studies. 
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F.  Designs  of  Chronic  Studies 


Designs  of  the  chronic  studies  are  shown  in  tables  1,  2,  3,  and 
4.  Initially,  higher  doses  of  each  test  chemical  than  are  shown 
in  the  tables  were  fed  to  rats  and  mice.  These  initial  doses 
were  found  to  be  too  toxic  for  the  animals,  and  studies  were 
restarted  as  indicated  in  the  footnotes  of  each  respective  table. 

Since  the  numbers  of  animals  in  the  matched-control  groups  were 
small,  pooled-control  groups  also  were  used  for  statistical 
comparisons.  Matched  controls  from  the  current  studies  on  aldrin 
and  dieldrin  were  combined  with  matched  controls  from  studies 
performed  on  chlordane  (CAS  57-74-9),  heptachlor  (CAS  76-44-8), 
dichlorvos  (CAS  62-73-7),  and  dimethoate  (CAS  60-51-5).  The 
pooled  controls  for  statistical  tests  using  rats  consisted  of  58 
males  and  60  females;  using  mice,  92  males  and  79  females.  The 
studies  on  chemicals  other  than  aldrin  and  dieldrin  were  also 
conducted  at  Gulf  South  Research  Institute  and  overlapped  the 
aldrin  and  dieldrin  studies  by  at  least  1 year.  The  matched- 
control  groups  for  the  different  test  chemicals  were  of  the  same 
strain  and  from  the  same  supplier,  and  they  were  examined  by  the 
same  pathologists.  Because  additional  matched  controls  were 
started  simultaneously  with  restarted  treatment  groups  for  some 
of  these  chemicals,  the  number  of  animals  in  the  pooled-control 
groups  varied. 


10 


Table  1.  Design  of  Aldrin  Chronic  Feeding  Studies  in  Rats 


Sex  and 

Initial 

Aldrin 

Time 

on  Study 

Treatment 

No.  of 

in  Diet^ 

Treated 

Untreated^ 

Group 

Animals^ 

(ppm) 

(weeks) 

(weeks) 

MALE 

Matched-Control 

10 

0 

111 

Low-Dose 

50 

30 

74 

0 

37-38 

High-Dose 

50 

60 

74 

0 

37-38 

FEMALE 

Matched-Control 

10 

0 

111-112 

Low-Dose 

50 

30 

80 

0 

32 

High-Dose 

50 

60 

80 

0 

32-33 

^All  animals  were  approximately  35 

days  of  age 

when  placed 

on  study. 

^Initially,  concentrations  of  60  or  120  ppm  aldrin  were  fed 
to  rats  of  each  sex;  these  doses  were  too  toxic  and  the 
studies  in  rats  were  terminated  and  restarted  as  shown  in 
the  table. 

^When  diets  containing  aldrin  were  discontinued,  all  rats 
were  fed  the  control  diet  (2%  corn  oil  added)  for  30  or  36 
weeks. 
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Table  2.  Design  of  Aldrin  Chronic  Feeding  Studies  in  Mice 


Sex  and 

Treatment 

Group 

Initial 
No.  of 
Animals^ 

Aldrin 
in  Diet^ 
(ppm) 

Time 

Treated 

(weeks) 

on  Study 
Untreated^ 
(weeks) 

Time-Weighted 
Average  Dose*^ 
(ppm) 

MALE 

Matched-Control 

20^ 

0 

90-92 

Low-Dose 

50 

8 

7 

4 

4 

73 

0 

10 

High-Dose 

50 

8 

80 

8 

0 

12-13 

FEMALE 

Matched-Control 

10 

0 

90 

Low-Dose 

50 

8 

7 

4 

12 

3 

2 

61 

0 

10 

High-Dose 

50 

15 

7 

8 

12 

6 

4 

61 

0 

10-11 

^All  animals  were  approximately  35  days  of  age  when  placed  on  study. 

'^Initially,  a concentration  of  15  ppm  aldrin  was  fed  to  the  high-dose 
group  of  male  mice;  this  dose  was  too  toxic  and  the  group  was 
terminated  and  a new  high-dose  group  started  at  8 ppm.  At  this  time, 
the  low-dose  males  were  lowered  from  8 to  4 ppm  and  the  females  from  8 
or  15  ppm  to  4 or  8 ppm,  respectively. 

^When  diets  containing  aldrin  were  discontinued,  all  mice  were  fed 
the  control  diet  (2%  corn  oil  added)  until  termination  of  the  study. 
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Table  2.  Design  of  Aldrin  Chronic  Feeding  Studies  in  Mice 


^Time-weighted  average  dose  = Z (dose  in  ppm  x no.  of  weeks  at  that  dose) 

Z(no.  of  weeks  receiving  each  dose) 

^Initially,  10  animals  of  each  sex  were  placed  on  study  as  matched 
controls;  however,  when  the  study  was  restarted,  10  additional 
male  mice  were  placed  on  study  as  matched  controls. 
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Table  3.  Design  of  Dieldrin  Chronic  Feeding  Studies  in  Rats 


Sex  and 

Initial 

Dieldrin 

T ime 

on  Study 

Time-Weighted 

Treatment 

No.  of 

in  Diet^ 

Treated 

Untreated^ 

Average  Dose*^ 

Group 

Animals^ 

(ppm) 

(weeks ) 

(weeks) 

(ppm) 

MALE 

Matched-Control 

10 

0 

110 

Low-Dose 

50 

40 

37 

29 

20 

43 

0 

30 

High-Dose 

50 

80 

37 

40 

22 

65 

0 

52 

FEMALE 

Matched-Control 

10 

0 

110 

Low-Dose 

50 

40 

37 

20 

43 

29 

0 

30-31 

High-Dose 

50 

80 

37 

40 

22 

65 

0 

51-52 

^All  animals  were  approximately  35  days  of  age  when  placed  on  study. 

^The  initial  doses  of  dieldrin  were  too  toxic  and  the  doses  were  lowered 
at  37  weeks  on  study  because  of  toxic  signs. 

^When  diets  containing  dieldrin  were  discontinued,  all  rats  were  fed 
the  control  diet  without  corn  oil  for  8 weeks,  then  the  control  diet 
(2%  corn  oil  added)  for  an  additional  27  weeks. 

^Time-weighted  average  dose  = T (dose  in  ppm  x no.  of  weeks  at  that  dose) 

S (no.  of  weeks  receiving  each  dose) 


14 


Table  4.  Design  of  Dieldrin  Chronic  Feeding  Studies  in  Mice 


Sex  and 

Initial 

Dieldrin 

Time 

on  Study 

Treatment 

No.  of 

in  Diet^ 

Treated 

Untreated^ 

Group 

Animals^ 

(ppm) 

(weeks ) 

(weeks ) 

MALE 

Matched-Control 

20d 

0 

91-93 

Low-Dose 

50 

2.5 

80 

0 

11 

High-Dose 

50 

5 

80 

0 

13 

FEMALE 

Matched-Control 

10 

0 

91-93 

Low-Dose 

50 

2.5 

80 

0 

10-11 

High-Dose 

50 

5 

80 

0 

13 

^All  animals  were  approximately  35  days  of  age  when  placed 
on  study. 


^Initially,  a concentration  of  10  ppm  dieldrin  was  fed  to 
high-dose  mice  of  each  sex;  this  dose  was  too  toxic  and  the 
groups  were  terminated  at  10  weeks  and  a low-dose  group  of 
10  males  was  started  at  2.5  ppm.  The  original  low-dose 
groups  then  became  the  high-dose  groups. 

^When  diets  containing  dieldrin  were  discontinued,  all  mice 
were  fed  the  control  diet  (2%  corn  oil  added)  until  termin- 
ation of  the  study. 

•^Initially,  10  animals  of  each  sex  were  placed  on  study  as 
matched  controls;  however,  when  the  study  was  restarted,  10 
additional  male  mice  were  placed  on  study  as  matched 
controls. 
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G.  Clinical  and  Pathologic  Examinations 


All  animals  were  observed  twice  daily  for  signs  of  toxicity, 
weighed  at  regular  intervals,  and  palpated  for  masses  at  each 
weighing.  Those  animals  that  were  moribund  at  the  time  of 
clinical  examination  were  killed  and  necropsied. 

The  pathologic  evaluation  consisted  of  gross  and  microscopic 
examination  of  major  tissues,  major  organs,  and  all  gross  lesions 
from  killed  animals  and  from  animals  found  dead.  The  following 
tissues  were  examined  microscopically:  skin,  lungs  and  bronchi, 
trachea,  bone  and  bone  marrow,  spleen,  lymph  nodes,  heart, 
salivary  gland,  liver,  gallbladder  (mice),  pancreas,  stomach, 
small  intestine,  large  intestine,  kidney,  urinary  bladder, 
pituitary,  adrenal,  thyroid,  parathyroid,  mammary  gland,  prostate 
or  uterus,  testis  or  ovary,  and  brain.  Occasionally  additional 
tissues  were  also  examined  microscopically.  The  different 
tissues  were  preserved  in  10%  buffered  formalin,  embedded  in 
paraffin,  sectioned,  and  stained  with  hematoxylin  and  eosin. 
Special  staining  techniques  were  utilized  when  indicated  for  more 
definitive  diagnosis. 

A few  tissues  from  some  animals  were  not  examined,  particularly 
from  those  animals  that  died  early.  Also,  some  animals  were  mis- 
sing, cannibalized,  or  judged  to  be  in  such  an  advanced  state  of 
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autolysis  as  to  preclude  histopathologic  evaluation.  Thus,  the 
number  of  animals  fhr  which  particular  organs  or  tissues  were  ex- 
amined microscopically  varies,  and  does  not  necessarily  represent 
the  number  of  animals  that  were  placed  on  experiment  in  each 
group. 

H.  Data  Recording  and  Statistical  Analyses 

Pertinent  data  on  this  experiment  have  been  recorded  in  an  auto- 
matic data  processing  system,  the  Carcinogenesis  Bioassay  Data 
System  (Linhart  et  al. , 1974).  The  data  elements  include  descrip- 
tive information  on  the  chemicals,  animals,  experimental  design, 
clinical  observations,  survival,  body  weight,  and  individual 
pathologic  results,  as  recommended  by  the  International  Union 
Against  Cancer  (Berenblum,  1969).  Data  tables  were  generated  for 
verification  of  data  transcription  and  for  statistical  review. 

These  data  were  analyzed  using  the  statistical  techniques 
described  in  this  section.  Those  analyses  of  the  experimental 
results  that  bear  on  the  possibility  of  carcinogenicity  are 
discussed  in  the  statistical  narrative  sections. 

Probabilities  of  survival  were  estimated  by  the  product-limit 
procedure  of  Kaplan  and  Meier  (1958)  and  are  presented  in  this 
report  in  the  form  of  graphs.  Animals  were  statistically 
censored  as  of  the  time  that  they  died  of  other  than  natural 
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causes  or  were  found  to  be  missing;  animals  dying  from  natural 
causes  were  not  statistically  censored.  Statistical  analyses  for 
a possible  dose-related  effect  on  survival  used  the  method  of  Cox 
(1972)  for  testing  two  groups  for  equality  and  Tarone' s (1975) 
extensions  of  Cox' s methods  for  testing  for  a dose-related  trend. 
One-tailed  P values  have  been  reported  for  all  tests  except  the 
departure  from  linearity  test,  which  is  only  reported  when  its 
two-tailed  P value  is  less  than  0.05. 

The  incidence  of  neoplastic  or  nonneoplastic  lesions  has  been 
given  as  the  ratio  of  the  number  of  animals  bearing  such  lesions 
at  a specific  anatomic  site  (numerator)  to  the  number  of  animals 
in  which  that  site  is  examined  (denominator).  In  most  instances, 
the  denominators  included  only  those  animals  for  which  that  site 
was  examined  histologically.  However,  when  macroscopic  examin- 
ation was  required  to  detect  lesions  prior  to  histologic  sampling 
(e.g.,  skin  or  mammary  tumors),  or  when  lesions  could  have 
appeared  at  multiple  sites  (e.g.,  lymphomas),  the  denominators 
consist  of  the  numbers  of  animals  necropsied. 

The  purpose  of  the  statistical  analyses  of  tumor  incidence  is  to 
determine  whether  animals  receiving  the  test  chemical  developed  a 
significantly  higher  proportion  of  tumors  than  did  the  control 
animals.  As  a part  of  these  analyses,  the  one-tailed  Fisher 
exact  test  (Cox,  1970)  was  used  to  compare  the  tumor  incidence  of 
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a control  group  with  that  of  a group  of  treated  animals  at  each 
dose  level.  When  results  for  a number  of  treated  groups  (k)  are 
compared  simultaneously  with  those  for  a control  group,  a 
correction  to  ensure  an  overall  significance  level  of  0.05  may  be 
made.  The  Bonferroni  inequality  (Miller,  1966)'  requires  that  the 
P value  for  any  comparison  be  less  than  or  equal  to  0.05/k.  In 
cases  where  this  correction  was  used,  it  is  discussed  in  the 
narrative  section.  It  is  not,  however,  presented  in  the  tables, 
where  the  Fisher  exact  P values  are  shown. 

The  Cochran-Armitage  test  for  linear  trend  in  proportions,  with 
continuity  correction  (Armitage,  1971),  was  also  used.  Under  the 
assumption  of  a linear  trend,  this  test  determines  if  the  slope 
of  the  dose-response  curve  is  different  from  zero  at  the  one- 
tailed  0.05  level  of  significance.  Unless  otherwise  noted,  the 
direction  of  the  significant  trend  is  a positive  dose  relation- 
ship. This  method  also  provides  a two-tailed  test  of  departure 
from  linear  trend. 

A time-adjusted  analysis  was  applied  when  numerous  early  deaths 
resulted  from  causes  that  were  not  associated  with  the  formation 
of  tumors.  In  this  analysis,  deaths  that  occurred  before  the 
first  tumor  was  observed  were  excluded  by  basing  the  statistical 
tests  on  animals  that  survived  at  least  52  weeks,  unless  a tumor 
was  found  at  the  anatomic  site  of  interest  before  week  52.  When 
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such  an  early  tumor  was  found,  comparisons  were  based  exclusively 
on  animals  that  survived  at  least  as  long  as  the  animal  in  which 
the  first  tumor  was  found.  Once  this  reduced  set  of  data  was 
obtained,  the  standard  procedures  for  analyses  of  the  incidence 
of  tumors  (Fisher  exact  tests,  Cochran-Armitage  tests,  etc.)  were 
followed. 

When  appropriate,  life-table  methods  were  used  to  analyze  the 
incidence  of  tumors.  Curves  of  the  proportions  surviving  without 
an  observed  tumor  were  computed  as  in  Saffiotti  et  al.  (1972). 
The  week  during  which  animals  died  naturally  or  were  sacrificed 
was  entered  as  the  time  point  of  tumor  observation.  Cox's 
methods  of  comparing  these  curves  were  used  for  two  groups; 
Tarone's  extension  to  testing  for  linear  trend  was  used  for  three 
groups.  The  statistical  tests  for  the  incidence  of  tumors  which 
used  life-table  methods  were  one-tailed  and,  unless  otherwise 
noted,  in  the  direction  of  a positive  dose  relationship. 
Significant  departures  from  linearity  (P  < 0.05,  two-tailed  test) 
were  also  noted. 

The  approximate  95  percent  confidence  interval  for  the  relative 
risk  of  each  treated  group  compared  to  its  control  was  calculated 
from  the  exact  interval  on  the  odds  ratio  (Cart,  1971).  The 
relative  risk  is  defined  as  p^/Pc  where  pj.  is  the  true  binomial 
probability  of  the  incidence  of  a specific  type  of  tumor  in  a 
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treated  group  of  animals  and  is  the  true  probability  of  the 
spontaneous  incidence  of  the  same  type  of  tumor  in  a control 
group.  The  hypothesis  of  equality  between  the  true  proportion  of 
a specific  tumor  in  a treated  group  and  the  proportion  in  a 
control  group  corresponds  to  a relative  risk  of  unity.  Values  in 
excess  of  unity  represent  the  condition  of  a larger  proportion  in 
the  treated  group  than  in  the  control. 

The  lower  and  upper  limits  of  the  confidence  interval  of  the 
relative  risk  have  been  included  in  the  tables  of  statistical 
analyses.  The  interpretation  of  the  limits  is  that  in 
approximately  95%  of  a large  number  of  identical  experiments,  the 
true  ratio  of  the  risk  in  a treated  group  of  animals  to  that  in  a 
control  group  would  be  within  the  interval  calculated  from  the 
experiment.  When  the  lower  limit  of  the  confidence  interval  is 
greater  than  one,  it  can  be  inferred  that  a statistically 
significant  result  (a  P < 0.025  one-tailed  test  when  the  control 
incidence  is  not  zero,  P < 0.050  when  the  control  incidence  is 
zero)  has  occurred.  When  the  lower  limit  is  less  than  unity,  but 
the  upper  limit  is  greater  than  unity,  the  lower  limit  indicates 
the  absence  of  a significant  result  while  the  upper  limit 
indicates  that  there  is  a theoretical  possibility  of  the 
induction  of  tumors  by  the  test  chemical,  which  could  not  be 
detected  under  the  conditions  of  this  test. 


21 


:'^''yx.v- 


v«  t, ! 


•*'  ';'U  . , ,•  ■;,: 


i^.'  V V,  iu  ' ,;  _■  -■ji'S,U=<\V' 


' - ■ yy'^y  ■ 


' - .y  i ■:■^  ’ ? . .-y 

• J.7 ^'j'.''’  ■ •■  ■»■» 

C . =:...-  -.  • 

. ,H  ■ ■ 


.f:  1 .. 


V.-; 


it: 


'•  ■••■■•.  y-^,  ySiy^Tl-gay:  ’ ^ 

■■  ■,.■  ■.'  '^'  ^ ,; ' ■- -y?: 

•■  ■'  ,-  •■■•-:■.•  ■■’■'  i-'-'irf  yirAv 

■ ■■■■'  '^v 

■ : ••;■:■  ...  ">.•"; 

.'.,  ..:yy'W-  'if: 


: ..  ■■;■  A. 

77'  -i'  „■, ; ■ 

• . • -'.y 

>1:.^  • y- 


^''y.  *":->y.  . . : ■i;;jl---,-,  '-.'iy 


..  ^ ■ .•,  , ;y? ; ' y:y?«s4*  '• 


Ir.  ■ ■■■  ; 

■:r  ■ iV  -/■ 

-f  ' '-  . . t **  ^ ^ 

k . 

•■•  ■ , • ' > 

I-  ■ . 

' "‘'  ' ' . V*i  . 

> yy  ■S.W»^'.Vii,VW%;*>  '1^,  ;.t'y 

.,  ,.  ,y . ’. ' • /■;... 


+.'.'■••  y..  ..;:■ 


III.  RESULTS  - ALDRIN 


A.  Rats 

1 . Body  Weights  and  Clinical  Signs  (Rats)  - Aldrln 

Beginning  at  about  the  second  year  of  the  study,  the  mean  body 
weights  of  the  treated  rats  were  consistently  lower  than  those  of 
the  matched  controls  (figure  1). 

During  the  first  6 months  of  the  study,  the  treated  animals  were 
generally  comparable  to  the  controls  in  appearance  and  behavior, 
with  the  exception  of  seven  treated  animals  that  developed 
exophthalmus  and  corneal  opacity,  with  occasional  thickening  of 
the  palpebral  conjunctival  membranes.  This  condition  was 
diagnosed  as  viral  conjunctivitis  by  the  pathologists  at  the 
laboratory.  During  the  second  6 months  of  the  study,  beginning 
at  week  32,  convulsions  were  observed  in  several  of  the  high-dose 
female  rats. 

At  week  52,  most  high-dose  male  rats  appeared  to  be  nervous  and 
excitable.  Throughout  the  second  year  of  the  study,  clinical 
signs  including  pale  mucous  membranes,  rough  hair  coats,  loss  of 
weight,  vaginal  bleeding,  hyperactivity,  and  convulsions  were 
apparent  in  all  treated  groups.  Several  animals  showed  evidence 
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Figure  1.  Growth  Curves  for  Rats  Fed 
Aldrin  in  the  Diet 


of  discolored  (dark)  urine.  Surviving  rats  were  generally  in 
poor  physical  condition  at  termination  of  the  study. 

2.  Survival  (Rats)  - Aldrin 

The  male  rats  that  received  aldrin  experienced  a substantial 
decrease  in  survival  over  the  period  from  weeks  45-90  (figure  2); 
however,  the  Tarone  test  result  for  life-table  analyses  over  the 
entire  period  of  the  study  was  not  significant  (P  > 0.05) 

indicating  that  the  mortalities  were  not  dose  related.  The 
median  time  on  study  at  death  was  97  weeks  in  the  high-dose  group 
and  longer  in  the  other  male  groups. 

In  female  rats,  there  was  no  indication  of  a dose  response,  since 
there  were  more  early  deaths  in  the  low-dose  group,  in  which  68% 
of  the  rats  lived  to  termination  of  the  study,  than  in  the  high- 
dose  group,  in  which  82%  of  the  rats  lived  to  termination  of  the 
study. 

There  were  adequate  numbers  of  both  male  and  female  treated  rats 
for  meaningful  statistical  analyses  of  the  incidence  of  tumors. 

3.  Pathology  (Rats)  - Aldrin 

Histopathologic  findings  on  neoplasms  in  rats  are  summarized  in 
Appendix  A,  tables  A1  and  A2;  findings  on  nonneoplastic  lesions 
are  summarized  in  Appendix  E,  tables  El  and  E2. 
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Figure  2.  Survival  Curves  for  Rats  Fed 
Aldrin  in  the  Diet 
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Numerous  inflammatory,  degenerative,  and  proliferative  lesions 
commonly  seen  in  aged  rats  occurred  with  approximately  equal 
frequency  in  aldrin-treated  and  control  animals.  These  included 
biliary  hyperplasia;  chronic  nephritis  with  scarring,  tubular 
dilatation  and  regeneration;  C-cell  hyperplasia  of  the  thyroid; 
and  testicular  atrophy. 

Both  follicular-cell  and  C-cell  neoplastic  lesions  of  the  thyroid 
were  observed  frequently,  with  no  obvious  difference  in  incidence 
between  treated  and  control  rats.  Pituitary  adenomas  occurred 
frequently  in  all  groups,  and  there  was  a low  incidence  of 
neoplasms  of  the  adrenal  cortex  and  medulla,  parathyroid,  and 
pancreatic  islets. 

A low  incidence  of  hepatocellular  carcinoma  or  neoplastic 
nodules,  classified  according  to  Squire  and  Levitt  (1975),  was 
observed  in  liver  sections,  with  no  apparent  increased  frequency 
for  treated  groups  over  controls. 

Renal  neoplasms  occurred  infrequently  in  both  treated  and  control 
males.  These  renal  lesions,  classified  as  malignant  mixed 
tumors,  contained  neoplastic  tissue  components  having  the  appear- 
ance of  renal  mesenchymal  stroma,  adipose  tissue,  and  primitive 
renal  epithelium,  in  various  proportions. 
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Primary  vascular  neoplasms  occurred  at  several  sites,  including 
the  spleen,  subcutis,  lung,  and  uterine  cervix. 

Endometrial  stromal  polyps  were  the  most  frequently  occurring 
neoplasms  of  the  reproductive  tract.  Numerous  mammary  fibro- 
adenomas, some  of  which  were  multiple,  were  observed  in  both 
treated  and  control  females. 

There  were  instances  where  neoplasms  occurred  only  in  treated 
animals,  or  with  increased  frequency  when  compared  with  those  in 
control  groups.  In  the  judgment  of  the  pathologist,  however,  the 
nature,  incidence,  and  severity  of  the  lesions  observed  provided 
no  clear  evidence  of  a carcinogenic  effect  of  aldrin  on  rats. 

4.  Statistical  Analyses  of  Results  (Rats)  - Aldrin 

Tables  II  and  12  of  Appendix  I contain  the  statistical  analyses 
of  the  incidences  of  those  specific  primary  tumors  that  were 
observed  in  at  least  5%  of  one  or  more  treated  groups  of  either 
sex. 

A significant  positive  linear  trend  (P  = 0.002)  in  the  incidence 
of  follicular-cell  adenoma  or  follicular-cell  carcinoma  of  the 
thyroid  was  observed  in  the  low-dose  group  of  male  rats  when 
compared  with  that  in  the  pooled  controls;  however,  the  propor- 
tion in  the  matched-control  group  of  3/7  (43%)  was  so  high  that  a 
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A time  adjustment, 


negative  trend  (P  = 0.075)  was  found, 

eliminating  all  male  rats  dying  before  1 year  on  study,  resulted 
in  incidences  of  14/36  (39%)  in  the  low-dose  group  and  8/36  (22%) 
in  the  high-dose  group.  There  were  no  practical  differences,  how- 
ever, between  the  statistical  results  of  the  tests  made  using  the 
adjusted  incidences  and  the  results  of  the  tests  made  without  the 
adjustment.  The  occurrence  of  follicular-cell  adenoma  or 
follicular-cell  carcinoma  of  the  thyroid  was  also  significant 
(P  = 0.009)  in  low-dose  female  rats  when  compared  with  that  in 
the  pooled  controls,  but  not  when  compared  with  that  in  the 
matched  controls.  Both  male  and  female  high-dose  groups  failed 
to  confirm  the  significance  seen  in  the  low-dose  group,  even  when 
survival  was  taken  into  account.  The  matched-control  groups 
indicated  a possible  spontaneous  rate  of  tumors  of  11%  in  females 
and  43%  in  males,  which  is  higher  than  that  indicated  by  pooled 
controls  (6%  females,  8%  males). 

Cortical  adenoma  of  the  adrenal  gland  was  not  observed  in  signifi- 
cant proportions  in  the  treated  male  rats  (matched  controls  2/10, 
low-dose  1/38,  high-dose  2/43)  but  was  observed  in  significant 
proportions  (P  = 0.002)  in  the  low-dose  females  (8/45)  when 
compared  with  those  incidences  in  the  pooled  controls  (0/55). 
The  high-dose  group,  although  having  better  survival,  had  only 
1/48  (2%)  of  such  tumors.  The  test  for  dose-related  positive 
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linear  trend  in  females  was  not  significant,  but  there  was  a 
significant  departure  from  linearity  when  either  the  pooled  (P  < 
0.001)  or  matched  (P  = 0.010)  controls  were  used.  These 
departures  resulted  from  the  high  incidence  in  the  low-dose 
females  compared  with  that  in  the  high-dose  group.  The  incidence 
of  adrenal  cortical  adenoma  or  carcinoma  in  control  groups  of 
this  strain  of  female  rat  so  far  reported  in  the  laboratory  is 
3/240  (1.25%),  which  is  somewhat,  but  not  significantly,  higher 
than  0/55  (0.0%)  found  in  the  pooled-control  group. 

In  male  rats,  although  the  Cochran-Armitage  tests  of  the  propor- 
tions of  islet-cell  adenoma  or  carcinoma  of  the  pancreatic  islets 
are  not  significant,  the  Fisher  exact  tests  show  that  the  inci- 
dence in  the  low-dose  group  (5/37)  is  significantly  higher  than 
that  in  the  pooled  controls  (1/52).  However,  one  would  not 
conclude  that  this  incidence  in  the  low-dose  group  is  dose 
associated,  since  the  simultaneous  comparison  criteria  required  a 
probability  level  of  < 0.025  for  significance.  The  incidence  of 
this  tumor  in  females  was  not  significant. 

In  summary,  significant  statistical  results  are  obtained  for  the 
combination  of  incidences  of  follicular-cell  adenoma  and 
follicular-cell  carcinoma  of  the  thyroid  in  both  male  and  female 
rats  and  for  cortical  adenoma  of  the  adrenal  gland  in  female 
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rats,  indicating  a possible  dose  association  of  aldrin  with  these 
tumors. 

B.  Mice 

1 . Body  Weights  and  Clinical  Signs  (Mice)  - Aldrin 

The  administration  of  aldrin  in  the  diet  did  not  affect  the  mean 
body  weights  of  mice  (figures  3 and  4). 

During  the  first  6 months  of  the  study,  the  treated  animals  were 
generally  comparable  to  the  controls  in  appearance  and  behavior. 
During  the  second  6 months  of  the  study,  most  of  the  treated 
animals,  with  the  exception  of  the  low-dose  males,  appeared  to  be 
hyper excitable. 


Clinical 

signs 

including  rough 

hair 

coats. 

alopecia. 

and 

abdominal 

distention 

(noted  in 

all 

treated 

groups. 

but 

predominantly  in 

the 

high-dose  males)  appeared 

with  increasing 

frequency 

during 

the 

second  year 

of  the 

study. 

Many  of 

the 

treated  males  were  observed  fighting  during  the  last  half  of  the 
study. 

2,  Survival  (Mice)  - Aldrin 

There  was  no  significant  dose-related  trend  in  the  mortality  of 
the  male  mice  (figure  5).  In  female  mice,  there  was  a 
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Figure  3.  Growth  Curves  for  Male  Mice  Fed 
Aldrin  in  the  Diet 
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significant  (P  = 0,037)  dose-related  trend  in  mortality 
represented  by  the  early  deaths  in  the  high-dose  group  shown  in 
figure  5.  These  early  deaths  were  not  associated  with  tumors, 
since  only  3/17  (18%)  of  the  high-dose  females  that  died  before 
termination  of  the  study  were  found  to  have  tumors. 

3.  Pathology  (Mice)  - Aldrin 

Histopathologic  findings  on  neoplasms  in  mice  are  summarized  in 
Appendix  B,  tables  Bl  and  B2;  findings  on  nonneoplastic  lesions 
are  summarized  in  Appendix  F,  tables  Fl  and  F2. 

Several  nonneoplastic  lesions  were  observed  in  both  treated  and 
control  mice.  Peribronchial  and/or  perivascular  lymphoid 
hyperplasia,  generally  mild  in  degree,  was  noted  in  sections  of 
lung  from  many  control  and  treated  mice.  Purulent  oophoritis, 
endometritis,  and  cystic  endometrial  hyperplasia  occurred 
frequently  in  both  treated  and  control  females.  There  was  a low 
incidence  of  other  inflammatory,  degenerative,  and  nonneoplastic 
proliferative  lesions  in  all  groups. 

Nodular  proliferative  lesions  involving  hepatocytes  were  classi- 
fied as  either  hepatocellular  carcinoma  or  nodular  hyperplasia. 
The  morphology  of  those  lesions  classified  as  hepatocellular 
carcinoma  varied  widely.  Some  were  present  as  one  or  more  small, 
discrete  nodules  containing  solid  cords  and  nests  of  well-differ- 
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entiated  but  hyperbasophilic  hepatocytes  with  an  increased 
nuclear  : cytoplasmic  ratio.  These  lesions  appeared  to  have 
grown  by  expansion,  with  distinct  compression  but  with  no  obvious 
invasion  of  adjacent  normal  hepatic  parenchyma.  Other  hepatocel- 
lular carcinomas  appeared  as  very  large  masses  which  had  complete- 
ly replaced  one  or  more  hepatic  lobes,  and  which  were  composed  of 
large  anaplastic  hepatocytes  forming  confluent  sheets,  papillae, 
and  pseudoacini,  with  large  foci  of  necrosis  and  complete  loss  of 
normal  lobular  architecture.  The  morphological  appearances  of 
the  majority  of  hepatocellular  carcinomas  were  somewhere  between 
these  two  extremes.  Those  lesions  classified  as  hepatocytomegaly 
were  also  considered  to  be  proliferative  in  nature. 

The  data  indicate  an  increased  incidence  of  hepatocellular 
carcinomas  in  both  the  low-  and  high-dose  male  mice.  The 
incidence  of  this  neoplasm  in  treated  females  is  much  lower  and 
is  probably  not  biologically  significant.  Lesions  classified  as 
nodular  hyperplasia  were  noted  in  a small  number  of  treated 
animals,  both  male  and  female,  but  not  in  controls.  Alterations 
classified  as  hepatocytomegaly  were  noted  in  several  low-  and 
high-dose  males.  The  numbers  in  tables  FI  and  F2  indicate  the 
incidence  of  hepatocytomegaly  in  animals  which  did  not  have 
hepatocellular  carcinoma  or  nodular  hyperplasia,  although 
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hepatocy tomegaly  may  also  have  been  present  to  some  degree  in  the 
animals  with  hyperplastic  or  neoplastic  lesions  in  the  liver. 

There  was  a low  incidence  of  other  types  of  neoplasms  involving 
various  organs  and  tissues,  with  no  obvious  difference  in  inci- 
dence between  treated  and  control  groups. 

4.  Statistical  Analyses  of  Results  (Mice)  - Aldrin 

Tables  J1  and  J2  of  Appendix  J contain  the  statistical  analyses 
of  the  incidences  of  those  specific  primary  tumors  that  were 
observed  in  at  least  5%  of  one  or  more  treated  groups  of  either 
sex. 

There  was  a significant  dose-related  increase  in  hepatocellular 
carcinoma  in  the  male  mice  when  the  treated  groups  were  compared 
with  the  matched  controls  (P  = 0.001)  or  with  the  pooled  controls 
(P  < 0.001).  The  results  of  the  statistical  analyses  of  the 
incidences  of  hepatocellular  carcinoma  in  female  mice  were  not 
significant.  The  laboratory  historical  controls  showed  hepato- 
cellular carcinoma  in  44/285  (16.8%)  male  mice,  and  in  6/259 
(2.3%)  female  mice.  These  proportions  were  comparable  to  the 
observations  in  the  matched  controls  of  this  experiment  and  to 
the  pooled  controls  used  in  the  analyses.  There  were  no  other 
tumors  which  appeared  in  statistically  significant  proportions 
when  compared  with  the  matched  or  the  pooled  controls. 
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IV.  RESULTS  - DIELDRIN 


A.  Rats 

1 . Body  Weights  and  Clinical  Signs  (Rats)  - Dieldrln 

The  mean  body  weights  of  the  treated  rats  were  consistently 
somewhat  lower  than  those  of  the  matched  controls  (figure  6), 

During  the  first  6 months  of  the  study,  the  treated  animals  were 
generally  comparable  to  the  controls  in  appearance  and  behavior, 

with  the  exception  of  the  high-dose  females.  At  week  8, 

convulsions  were  observed  in  two  high-dose  females.  At  week  19, 
five  of  the  treated  animals  developed  exophthalmus  and  corneal 
opacity,  with  occasional  thickening  of  the  palpebral  conjunctival 
membranes.  This  condition  was  diagnosed  as  viral  conjunctivitis 
by  the  pathologists  at  the  laboratory.  At  week  21,  approximately 
28%  of  the  high-dose  males  and  high-dose  females  had  convulsions. 

During  the  second  6 months  of  the  study,  clinical  signs  including 

diarrhea,  alopecia,  epistaxis,  hematuria,  discolored  hair  coats, 
tremors,  and  loss  of  weight  were  observed,  predominantly  in 
high-dose  females. 

These  same  clinical  signs  were  observed  with  increasing  frequency 
during  the  second  year  of  study  in  both  high-  and  low-dose 
groups,  together  with  clinical  signs  including  pale  mucous 
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Figure  6.  Growth  Curves  for  Rats  Fed 
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membranes,  vaginal  bleeding,  dermatitis,  dyspnea,  ataxia, 
tachypnea,  abdominal  distention,  rough  hair  coats,  and  discolored 
(dark)  urine.  Surviving  animals  were  generally  in  poor  physical 
condition  at  termination  of  the  study. 

2.  Survival  (Rats)  - Dieldrin 

The  survival  curves  of  male  and  female  rats  (figure  7)  indicate 
that  the  treated  groups  had  higher  mortality  rates  than  the 
control  groups  during  the  first  90  weeks,  but  after  that  time, 
the  increased  number  of  deaths  in  the  male  and  female  matched 
controls  prevented  the  Tarone  test  result  for  positive 
dose-related  mortality  from  being  significant  over  the  study. 
Since  over  half  of  the  treated  male  and  female  rats  lived  beyond 
100  weeks,  sufficient  animals  were  available  for  meaningful 
statistical  analyses  of  the  incidences  of  late-developing  tumors. 

3.  Pathology  (Rats)  - Dieldrin 

Histopathologic  findings  on  neoplasms  in  rats  are  summarized  in 
Appendix  C,  tables  Cl  and  C2;  findings  on  nonneoplastic  lesions 
are  summarized  in  Appendix  G,  tables  G1  and  G2. 

Numerous  inflammatory,  degenerative,  and  proliferative  lesions 
commonly  seen  in  aged  rats  occurred  with  approximately  equal 
frequency  in  dieldrin-treated  and  control  animals.  These 
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included  biliary  hyperplasia,  chronic  nephritis  with  scarring, 
tubular  dilatation  and  regeneration,  C-cell  hyperplasia  of  the 
thyroid,  and  testicular  atrophy. 

In  the  thyroid  gland,  both  follicular-cell  and  C-cell  neoplastic 
lesions  were  observed,  with  no  obvious  difference  in  incidence 
between  treated  and  control  rats.  Pituitary  adenomas  occurred 
frequently  in  all  groups,  and  there  were  infrequent  incidences  of 
neoplasms  of  the  adrenal  cortex  and  medulla,  parathyroid,  and 
pancreatic  islets. 

A low  incidence  of  neoplastic  nodules,  classified  according  to 
Squire  and  Levitt  (1975),  was  observed  in  liver  sections,  with  no 
apparent  increased  frequency  for  treated  groups  over  controls. 

Three  of  the  four  hemangiosarcomas  observed  in  treated  animals 
were  in  the  spleen,  as  were  two  of  the  hemangiomas.  All  three 
malignant  lymphomas  observed  in  treated  rats  involved  multiple 
hematopoietic  organs  and  abdominal  viscera. 

Endometrial  stromal  polyps  in  the  uterus  were  the  most  frequently 
occurring  neoplasms  of  the  reproductive  tract.  Numerous  mammary 
fibroadenomas,  some  of  which  were  multiple,  were  observed  in  both 
treated  and  control  females. 

Renal  neoplasms,  classified  as  malignant  mixed  tumors,  contained 
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neoplastic  tissue  components  having  the  microscopic  appearance  of 
renal  mesenchymal  stroma,  adipose  tissue,  and  primitive  renal 
epithelium,  in  various  proportions. 

There  were  instances  where  neoplasms  occurred  only  in  treated 
animals,  or  with  increased  frequency  when  compared  with  those  in 
control  groups.  In  the  judgement  of  the  pathologists,  however, 
the  nature,  incidence,  and  severity  of  the  lesions  observed 
provide  no  clear  evidence  of  a carcinogenic  effect  of  dieldrin  on 
rats. 

4.  Statistical  Analyses  of  Results  (Rats)  - Dieldrin 

Tables  K1  and  K2  of  Appendix  K contain  the  statistical  analyses 
of  the  incidences  of  those  specific  primary  tumors  that  were 
observed  in  at  least  5%  of  one  or  more  treated  groups  of  either 
sex. 

There  was  no  statistically  significant  increase  when  the 
incidence  of  any  tumor  in  the  male  or  female  treated  groups  was 
compared  with  that  in  the  matched  controls  using  the  Fisher  exact 
test.  When  the  treated  groups  were  compared  with  the  pooled- 
control  group,  there  was  a significant  (P  = 0.007)  difference 
between  the  proportions  of  combined  adrenal  cortical  adenomas  and 
carcinomas  in  the  low-dose  group  of  female  rats  and  the  pooled 
controls.  However,  the  results  obtained  with  the  high-dose  group 
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did  not  confirm  this  finding.  An  adjustment  eliminating  all 
animals  that  died  in  the  first  year  on  study  did  not  change  the 
results  reported  for  the  unadjusted  groups  of  animals. 

The  results  of  the  laboratory  controls  indicate  an  incidence  of 
3/240  (1.3%)  cortical  tumors  of  the  adrenal  gland  in  female  rats, 
compared  with  0/9  and  0/55  in  the  matched  and  pooled  controls, 
respectively,  as  reported  in  table  K2. 

In  high-dose  female  rats  the  comparison  of  the  incidence  of  the 
combination  of  follicular-cell  adenoma  and  carcinoma  of  the 
thyroid  between  the  high-dose  group  and  the  pooled  controls 
indicates  P = 0.043  by  the  Fisher  exact  test,  but  this  is  above 
the  0.025  level  required  by  the  multiple  comparison  criterion. 
There  were  six  adenomas  and  two  carcinomas  in  the  high-dose 
group.  The  Cochran-Armitage  test  result  for  positive  linear 
trend  is  also  significant  (P  = 0.030).  The  Fisher  exact  test 
result  of  the  incidence  of  adenoma  alone  (pooled  controls  2/52 
[4%] , high-dose  6/41  [15%])  was  not  significant  at  the  0.05 
level,  nor  was  the  test  of  the  incidence  of  carcinoma  alone. 

While  a significant  result  is  observed  in  fibroadenoma  of  the 
mammary  gland  in  female  rats,  the  probability  level  of  0.041  in 
the  low-dose  group  is  above  the  Bonferronl  value  of  0.025  neces- 
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sary  for  significance  when  the  multiple  comparison  criterion  is 
applied  to  the  incidence  in  the  low-dose  group. 

There  were  no  other  tumors  appearing  in  statistically  significant 
proportions.  In  each  of  the  95%  confidence  intervals  snown  in 
the  tables,  except  those  for  adrenal  cortical  tumors  in  the 
low-dose  females  compared  with  the  pooled-control  group,  the 
value  of  one  is  included,  indicating  the  negative  aspects  of  the 
results.  It  should  also  be  noted  that  each  of  these  intervals 
has  an  upper  limit  greater  than  one,  indicating  the  theoretical 
possibility  of  the  induction  of  tumors  by  dieldrin,  which  could 
not  be  detected  under  the  conditions  of  this  test. 

B.  Mice 

1 . Body  Weights  and  Clinical  Signs  (Mice)  - Dieldrin 

The  administration  of  dieldrin  produced  essentially  no  effect  on 
the  mean  body  weights  of  mice  (figures  8 and  9). 

During  the  first  6 months  of  the  study,  the  treated  animals  were 
generally  comparable  to  the  controls  in  appearance  and  behavior. 
During  the  second  6 months,  clinical  signs  including  tremors, 
abdominal  distention,  alopecia,  tachypnea  (noted  predominantly  in 
the  low-dose  males),  and  hyperexcitability  (especially  among  male 
mice) . 
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Figure  8 
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Beginning  at  week  54,  rough  hair  coats  were  observed  in  all 
treated  male  mice.  At  week  63,  all  of  the  low-dose  females 
appeared  hyperactive.  During  the  second  half  of  the  study,  all 
of  the  previously  described  clinical  signs  were  noted,  together 
with  pale  mucous  membranes,  dyspnea,  and  loss  of  weight.  A 
majority  of  both  low-  and  high-dose  male  mice  were  observed 
fighting. 

2.  Survival  (Mice)  - Dieldrin 

The  statistical  tests  for  dose-related  trend  in  mortality  were 
not  statistically  significant  for  either  sex  (figure  10).  In 
male  mice,  there  was  a greater  rate  of  mortality  in  the  high-dose 
group  than  in  the  low-dose  group.  Sufficient  animals  were 
available  for  meaningful  statistical  analyses  of  the  Incidence  of 
tumors. 

3.  Pathology  (Mice)  - Dieldrin 

Histopathologic  findings  on  neoplasms  in  mice  are  summarized  in 
Appendix  D,  tables  D1  and  D2;  findings  on  nonneoplastic  lesions 
are  summarized  in  Appendix  H,  tables  HI  and  H2. 

Several  nonneoplastlc  lesions  occurred  frequently  in  both  treated 
and  control  female  mice.  These  included  purulent  oophoritis, 
endometritis,  and  cystic  endometrial  hyperplasia.  There  were 
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infrequent  incidences  of  other  inflammatory,  degenerative,  and 
nonneoplastic  proliferative  lesions  in  all  groups. 

The  most  frequently  occurring  neoplasms  were  hepatocellular 
carcinomas.  The  morphology  of  these  lesions  varied  widely.  Some 
were  present  as  one  or  more  small,  discrete  nodules  containing 
solid  cords  and  nests  of  well-differentiated  but  hyperbasophilic 
hepatocytes  with  an  increased  nuclear  : cytoplasmic  ratio.  These 
lesions  appeared  to  have  grown  by  expansion,  with  distinct 
compression  but  with  no  obvious  invasion  of  adjacent  normal 
hepatic  parenchyma.  Other  hepatic  neoplasms  appeared  as  very 
large  masses  which  had  completely  replaced  one  or  more  hepatic 
lobes,  and  which  were  composed  of  large  anaplastic  hepatocytes 
forming  confluent  sheets,  papillae,  and  pseudoacini,  with  large 
foci  of  necrosis  and  complete  loss  of  normal  lobular 
architecture.  The  morphological  appearances  of  the  majority  of 
hepatocellular  carcinomas  were  between  these  two  extremes. 
Metastasis  was  observed  in  two  cases:  multiple  pulmonary 
metastases  in  a low-dose  male;  and  metastases  to  heart,  lung, 
kidney,  diaphragm,  and  pleura  in  a high-dose  male. 

The  overall  incidence  of  hepatocellular  carcinoma  in  both  treated 
and  control  mice  was  much  higher  in  males  than  in  females.  There 
was  a definite  increase  in  the  incidence  in  treated  male  mice 
when  compared  with  that  in  control  males,  and  the  amount  of  this 
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increase  was  greater  in  those  males  which  received  the  higher 
dose  of  the  test  chemical  (pooled  control  17/92  [18.5%],  low- 
dose  12/50  [24%] , high-dose  16/45  [36%]).  There  was  also  a very 
slight  increase  in  the  incidence  of  this  neoplasm  in  treated 
females  (pooled  controls  3/78  [3.8%],  I'ow-dose  6/50  [12%]  , 

high-dose  2/49  [4%] ). 

There  was  a low  incidence  of  other  types  of  neoplasms  involving 
various  organs  and  tissues,  with  no  obvious  difference  in  inci- 
dence between  treated  and  control  groups. 

4.  Statistical  Analyses  of  Results  (Mice)  - Dieldrin 

Tables  Ll  and  L2  of  Appendix  L contain  the  statistical  analyses 
of  the  incidences  of  those  specific  primary  tumors  that  were 
observed  in  at  least  5%  of  one  or  more  treated  groups  of  either 
sex. 

With  the  exception  of  hepatocellular  carcinoma,  no  tumors 
appeared  in  statistically  significant  proportions  in  the  treated 
groups  compared  with  those  in  either  the  matched  or  pooled 
controls.  Using  the  pooled  controls,  the  Cochran-Armitage  test 
result  for  linear  positive  dose-related  trend  in  the  proportion 
of  this  liver  tumor  in  male  mice  is  significant  (P  = 0.020),  with 
a statistically  significant  (P  = 0.025)  increase  between  the 

proportions  in  the  high-dose  and  pooled-control  groups.  The  test 
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for  linear  trend  in  the  incidence  of  hepatocellular  carcinoma  in 
female  mice  indicated  a significant  departure  from  trend.  This 
departure  was  due  to  the  increased  proportion  of  such  tumors  in 
the  low-dose  animals  compared  with  that  in  either  the  control 
group  or  in  the  high-dose  group;  however,  the  probability  level 
(P  = 0.08)  of  the  difference  between  the  proportions  observed  in 
the  low-dose  animals  and  pooled  controls  was  greater  than  P = 
0.05.  It  may  be  concluded  from  the  statistical  analyses  that  the 
incidence  of  hepatocellular  carcinoma  in  male  mice  increased  as 
doses  of  dleldrln  increased.  The  laboratory  historical  controls 
showed  spontaneous  incidences  of  hepatocellular  carcinoma  in 
48/285  (16.8%)  male  mice  and  in  6/259  (2.3%)  female  mice. 

There  were  no  other  tumors  appearing  in  statistically  significant 
proportions  in  these  mice.  In  each  of  the  95%  confidence 
intervals  shown  in  the  tables,  with  the  exception  of  liver  tumors 
in  male  mice,  the  value  of  one  is  included,  indicating  the 
negative  aspects  of  the  results.  It  should  also  be  noted  that 
each  of  the  intervals,  except  for  liver  tumors  in  male  mice,  has 
an  upper  limit  greater  than  one.  Indicating  the  theoretical 
possibility  of  the  induction  of  tumors  by  dieldrin,  which  could 
not  be  detected  under  the  conditions  of  this  test. 


53 


' j-'  ' ,,  0 ■ ?•>  ir;”! 


■ . 'i  fl. 


y-  . v7*' 


',  C',  -■  ■■'  ■ ■•■‘■■^' >'  •'■• ' 

' -y''  '''■  ■■'■  ;•  '■'  ' ■ '-M  '/> 

' ' ■■  '■■  ^ rr;&-)T 


,«  -;n. 


, r -■• 


',:'  V/,  'i- 

/ 


-.■  '-■  - -si  -v^lsSSfe’. 


' ' '■  '■• -i  •.■.•'’'3’;/  : ■•  7-  ^ • ■ .Vc''.  3 Af?'^ 


:.'t-  X:., 


..“  ■ - , .A 


: ' ■ 7v 
; : . 


' •■  ••■  '>■  • '..■■•  M.j  47- 
■\>;  .wV  '''  -r  ■■■■  '■'.  tf? 


> ■■;.  '.•  ■ • . I"'  -- . _ C, 

A , .•,!  ‘4  r 

-•  ■ • '■  r 


i ' V . ...7: 

.'  . ..  J’’!.  ,.  .'j. '.;  -irJc-* 


I- 


! 


■ ■■  'U'-- 


. ',  >•  ■'•  ■•,. . 


v;«‘: 


•■  •,  . ■• 

' " , ■ ' -•'■  i ■■  ■■  ' • ■-:•  ,'  ■■'•^  i '■■i'A  rxi'r  " 7 

•■  '.  T ■'*  •’  ’.J  t-  ■ . 


> ’*  "* 


■ V 


'':"'':7y 

; , iv_  - :tt 

(,'i(  'f  ' 'V 


1 1 


V.  DISCUSSION 


Aldrin  and  dieldrin  are  organochlorine  insecticides  of  the  cyclo- 
diene group  whose  predominant  clinical  signs  of  toxicity  relate 
to  effects  on  the  central  nervous  system.  Hyperexcitability,  a 
manifestation  of  toxicity  which  is  characteristic  of  these 
chemicals,  was  observed  in  all  treated  groups  of  both  rats  and 
mice,  with  increasing  frequency  and  severity  during  the  second 
year  of  the  bioassays.  In  both  the  aldrin-  and  dieldrin-treated 
groups,  convulsions  occurred  in  the  high-dose  male  and  high-dose 
female  rats. 

Various  nonspecific  clinical  signs  appeared  with  increasing  fre- 
quency in  the  treated  rats  and  mice  during  the  second  year  of  the 
bioassays.  These  included  alopecia,  pale  mucous  membranes, 
dyspnea,  abdominal  distention,  rough  hair  coats,  and  vaginal 
bleeding  in  rats,  and  alopecia,  tachypnea,  rough  hair  coats,  and 
abdominal  distention  in  mice.  Mean  body  weights  of  the  rats  fed 
either  aldrin  or  dieldrin  were  lower  than  those  of  the  matched 
controls,  particularly  during  the  second  year  of  the  studies. 
Mean  body  weights  of  the  mice  fed  either  aldrin  or  dieldrin  were 
not  appreciably  different  from  those  of  the  matched  controls. 

Prior  to  90  weeks  on  study,  survival  decreased  in  male  rats 
treated  with  aldrin  or  dieldrin;  however,  deaths  as  calculated  by 
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life-table  analyses  over  the  entire  period  of  the  study  were  not 
dose  related  in  either  sex.  Adequate  numbers  of  rats  treated 
with  either  aldrin  or  dieldrin  survived  to  provide  meaningful 
statistical  analyses  of  the  incidences  of  tumors.  For  mice, 
survival  was  significantly  affected  only  among  high-dose  females 
fed  aldrin. 

In  rats,  follicular-cell  adenoma  and  carcinoma  of  the  thyroid, 
taken  together,  occurred  at  significantly  higher  incidences  in 
treated  groups  than  in  pooled  controls  in  tests  performed  on 
low-dose  males  fed  aldrin  (controls  4/A8,  low-dose  14/38,  P = 
0.001)  and  in  low-dose  females  fed  aldrin  (controls  3/52, 
low-dose  10/39,  P = 0.009).  The  incidences  in  the  treated  groups 
were  not  significant,  however,  when  matched  controls  were  used 
instead  of  pooled  controls  for  the  comparisons.  In  the  high- 
dose  groups  the  incidences  of  these  tumors,  (males  8/38,  females 
7/46)  were  elevated  but  not  statistically  significant. 

Also  in  rats,  cortical  adenoma  of  the  adrenal  occurred  at  a 
significantly  higher  incidence  in  low-dose  females  fed  aldrin 
than  in  pooled  controls  (control  0/55,  low  dose  8/45,  P = 0.001), 
and  cortical  adenoma  and  carcinoma  of  the  adrenal,  taken 
together,  occurred  at  a significantly  higher  incidence  in 
low-dose  females  fed  dieldrin  than  in  pooled  controls  (controls 
0/55,  low-dose  6/45,  P = 0.007).  The  incidences  in  the  treated 
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groups  were  not  significant,  however,  when  matched  controls  were 
used  Instead  of  pooled  controls  for  the  comparisons.  In  the 
high-dose  groups  there  was  one  animal  with  cortical  adenoma  in 
the  aldrin  study  and  two  animals  with  cortical  adenoma  in  the 
dieldrin  study. 

It  is  interesting  to  note  that  the  incidences  of  follicular  cell 
tumors  of  the  thyroid  in  both  males  and  females  in  the  aldrin 
study  and  cortical  adenomas  of  the  adrenal  in  females  in  both  the 
aldrin  and  dieldrin  studies  were  higher  in  the  low  dose  than  in 
the  high-dose  groups. 

In  mice,  hepatocellular  carcinoma  occurred  at  incidences  that 
were  significantly  dose  related  when  pooled  controls  were  used  in 
tests  performed  on  males  fed  aldrin  (controls  17/92,  low-dose 
16/49,  high-dose  25/45,  P < 0.001)  or  dieldrin  (controls  17/92, 
low-dose  12/50,  high-dose  16/45,  P = 0.020).  Further,  incidences 
in  the  individual  treated  groups  were  significantly  higher  than 
in  the  pooled  controls  in  the  tests  performed  on  high-dose  males 
fed  either  aldrin  (P  < 0.001)  or  dieldrin  (P  = 0.025).  When 
matched  controls  were  used  for  the  comparisons,  hepatocellular 
carcinoma  occurred  at  a significantly  high  rate  only  in  tests  of 
dose-related  trend  performed  on  male  mice  fed  aldrin  (P  = 0.001) 
and  in  direct  comparison  of  high-dose  aldrin-fed  males  with  the 
matched  controls  (P  = 0.002).  However,  as  shown  below,  the 
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incidences  of  these  tumors  in  male  mice  fed  dieldrin  and  in 


female  mice  fed  either  aldrin  or  dieldrin  also  were  consistently 
higher  than  those  in  the  corresponding  matched  controls,  even 
though  they  were  not  all  statistically  significant. 


Males:  Aldrin 

Dieldrin 


Matched 

Controls 

3/20  (15.0%) 
3/18  (16.6%) 


Females:  Aldrin  0/10  (0%) 
Dieldrin  0/20  (0%) 


Low  Dose 

16/49  (32.7%) 
12/50  (24.0%) 

5/48  (10.4%) 
6/50  (12.0%) 


High  Dose 

25/45  (55.6%) 
16/45  (35.6%) 

2/43  (4.7%) 
2/49  (4.1%) 


These  data  demonstrate,  in  addition,  that  aldrin  and  dieldrin, 
which  are  structurally  related  compounds  that  are  metabolized  in 
a similar  manner,  produce  a similar  lesion  in  the  liver  of  mice. 

Aldrin  is  known  to  be  rapidly  converted  to  the  epoxide,  dieldrin, 
in  vivo,  and  further  metabolic  degradation  of  both  chemicals  is 
similar  (lARC,  1974).  Therefore,  it  is  not  unexpected  that 
similar  tumors  were  encountered  in  these  bioassays  for  both 
aldrin  and  dieldrin.  Chronic  toxicity  studies  have  been 
conducted  using  Osborne-Mendel  rats  (Deichmann  et  al.  , 1970; 
Fitzhugh  et  al.  , 1964),  Carworth  Farm  "E"  strain  rats  (Walker  et 
al.  , 1969;  Stevenson  et  al. , 1976),  rats  of  unindicated  strain 
(Cleveland,  1966),  C^Heb/Fe/J  mice  (Davis  and  Fitzhugh,  1962),  or 
CFl  mice  (Walker  et  al.  , 1972;  Thorpe  et  al.  , 1973).  In  a review 
of  these  studies  (lARC,  1974),  there  was  no  convincing  evidence 
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that  either  aldrin  or  dieldrin  was  carcinogenic. 


However 


several  of  the  studies  in  mice  showed  an  increase  in  liver 
lesions,  usually  termed  "hepatoma,"  in  this  species.  Evaluation 
was  not  always  possible  because  detailed  data  were  lacking. 

The  data  for  the  rats  in  the  present  bioassays  confirm  previous 
chronic  toxicology  studies,  in  that  aldrin  and  dieldrin  were  not 
shown  to  be  carcinogenic  for  the  livers  of  rats.  In  the  present 
bioassays  for  rats,  there  were  questionable  incidences  of  tumors 
in  the  thyroid  and  adrenal  glands.  These  organs  have  not 
previously  been  cited  as  target  organs  for  these  chemicals. 

It  is  concluded  that  under  the  conditions  of  these  bioassays, 
none  of  the  tumors  occurring  in  Osborne-Mendel  rats  treated  with 
aldrin  or  dieldrin  could  clearly  be  associated  with  treatment. 

Aldrin  was  carcinogenic  for  the  liver  of  male  B6C3F1  mice 
producing  hepatocellular  carcinomas.  With  dieldrin,  there  was  a 
significant  increase  in  the  incidence  of  hepatocellular 
carcinomas  in  the  high-dose  males  which  may  be  associated  with 
treatment. 
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APPENDIX  A 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  RATS  FED  ALDRIN  IN  THE  DIET 


65 


TABLE  A1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS 
FED  ALDRIN  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIBAIS 

INITIALLY  IN  STDCY 

10 

50 

50 

ANIMALS 

NECROPSIED 

10 

48 

50 

ANIBALS 

EYABINED  HI  STOP A THOLOGIC ALL Y 

10 

48 

49 

INTEGDHENTAPY  SYSTEB 


♦SKIN 

(10) 

(48) 

(50) 

HEBANGIOSARCOBA 

1 (2X) 

♦SOBCOT  TISSUE 

(10) 

(48) 

(50) 

SQOABOUE  CELL  CARCINOBA 
SARCOMA,  NOS 

1 (10«) 

1 (2S) 

HEBANGIOSARCOBA 

2 :U%) 

BESPTRATOBY  SYSTEM 


•TRACHEA 

SARCCBA,  NOS 

19) 

1 (11*) 

UA 

00 

(42) 

• LONG 

ALVEOLAR/BPONCHIOLAR  ADENOBA 
CORTICAL  CARCINOMA,  BETASTATTC 
C-CELL  CARCINOMA,  METASTATIC 
MIXED  TDHOR,  METASTATIC 
HEBANGIOSARCOBA 

(10) 

1 (10%) 

(47) 

1 (2*) 
1 (2*) 

1 (2*) 
1 (2*) 

(47) 

1 

(2*) 

HEMATOPOIETIC  SYSTEM 

•SPLEEN 

HEBANGIOSA BCOBA 

(10) 

(45) 

(45) 

1 

(2*) 

•MANDIBOLAB  L.  NODE 

SOOABOOS  CELL  CARCINOMA,  BETASTA 

(9) 

(34) 

(45) 

1 

(2*) 

CIBCDLATORI  SYSTEM 

•HEART 

_ SARCCBA,  NOS 

(10) 

l-Jlflil 

(45) 

1.  (2H1-.. 

(45) 

• HOHBEB  OF  AHIHAIS  WITH  TISSUE  EXAHIHBD  HICROSCOPICALLI 

* ROBBER  OF  ASIBAIS  BECBOPSIBD 
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TABLE  A1  MALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

♦AOBTA 

HEPATOCEILOLAB  CRfiCIBOHA,  BETA  ST 

(10) 

(48) 

1 (2*) 

(50) 

DIGESTIVE  STSTEB 

tSALIVABY  GIAND 
SABCCBA,  NOS 

(9) 

J36) 

(40) 

1 (3*) 

iLIVEB 

HEPATOCEILOLAB  CABCTNOBA 
COBTICAl  CABCINOHA,  BETASTATIC 

(10) 

1 (10X) 

(47) 

1 (2*) 
1 (2») 

(47) 

1 (2*) 

•BILE  DOCT 

BILE  DOCT  ADBNOBA 

(10) 

(48) 

(50) 

1 (2*) 

•ESOPHAGOS 

SABCOBA,  NOS 

(9) 

1 (11*) 

(39) 

(41) 

•STOBACB 

C-CELL  CABCINOHA,  BETASTATIC 
SABCOBA,  NOS 

(9) 

1 (11») 
1 (11*) 

(37) 

(41) 

OBINABY  SYSTEH 

♦KIDNEY 

TOBOLAB-CEII  ADENOHA 
BIXED  TOHOB,  BAITGNANT 

(10) 

1 (10*) 

(46) 

1 (2*) 

(46) 

1 (2») 
1 (2») 

ENDOCBINE  SYSTEB 

IPITOITABY 

CHBOflOPHOBE  ADENOBA 
CHBOBOPHOBE  CABCINOHA 

(9) 

3 (33*) 

(37) 

13  (35*) 

(40) 

11  (28*) 
2 (5*) 

•ADBENAL 

COBTICAl  ADBNOBA 
COBTICAl  CABCINOHA 
PHEOCHBOHOCYTOHA 

(10) 

2 (20*) 

(38) 

1 (3*) 
1 (3*) 

(43) 

2 (5*) 

ITHYBOIE 

FOLLICOIAH-CELL  ADENOHA 

rQlLI«:flUB-ggI,L  gftBSIBflJt 

(7) 

3 (43*) 

(38) 

10  (26*) 

(38) 

6 (16*) 
2- 1511. 

t NOnBEB  OP  UNIHALS  BITH  TISSUE  EXtBIHED  BICBOSCOPIC& IIT 
* HOBBEB  OF  iMIBAlS  HECBCPSIID 
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TABLE  A1  MALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  OOSE 

HIGH  DOSE 

C-CEIL  ADENOMA 
C-CEIL  CAHCINOHA 

1 (14*) 
1 (14») 

4 (11*) 

2 (5*) 
1 (3*) 

•PARATHYROID 
ADENOMA,  NOS 

(7) 

1 (14*) 

(22) 

(34) 

1 (3*) 

•PANCREATIC  ISLETS 
ISLET-CELL  ADENOMA 
ISLEI-CELL  CARCINOMA 

(9) 

(37) 

5 (14*) 

(39) 

1 (3«) 
1 (3*) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 
FIBROSARCOMA 

;iO) 

(4  8) 

1 (2*) 

:so) 

•EPIDIDYMIS 

LIPOMA 

(10) 

(48) 

1 (2*) 

(50) 

NERVOUS  SYSTEM 

•BRAIN 

SQUAMOUS  CEII  CARCINCMA,  METASTA 
MENINGIOMA 

(9) 

;40) 

1 (3*) 

(42) 

1 (2*) 

SEECIiL  SENSE  OPGUNS 
NONE 


NOSCtaOSKEtElAL  SYSTEM 


♦SKULL 

SQUAMOUS  CELL  CARCINOMA, 

METASTA 

(10) 

(48) 

(50) 

1 (2*) 

♦SKELETAL  MUSCLE 
HEMANGIOSAPCOMA 

(10) 

(48) 

(50) 

1 (2*) 

♦MUSCLE  OP  HEAD 

SQUAMOUS  CELL  CARCINOMA, 

METASTA 

(10) 

(48) 

(50) 

1 (2*) 

♦MUSCLE  OF  NECK 

(10) 

_ 

(48) 

(50) 

I NDNBER  OF  ANIMALS  WITH  TISSOE  EXAMINED  HICPOSCOPICALLY 
* NOMEER  OF  ANIMALS  NECROPSIED 


TABLE  A1  MALE  RATS:  WEOPLASMS  (CONTIiMUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

BODY  CAVITIES 

♦PERITONEUM 

(10) 

(48) 

(50) 

MESOTHELIOMA,  NOS 

1 (2*) 

ALL  OTHER  SYSTEMS 

♦MULTIPLE  ORGANS 

;i0) 

(48) 

(50) 

FIBROUS  HISTIOCYTOMA,  MALIGNANT 

2 (4S) 

ANIMAL  DISPOSITION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY 

10 

SO 

50 

NATURAL  DEATHS 

4 

12 

13 

MORIBUND  SACRIFICE 

1 

12 

17 

SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 
TERMINAL  SACRIFICE 
ANIMAL  MISSING 

5 

26 

20 

S INCLUDES  AUTOLYZED  ANIMALS 

TUMOR  SUMMARY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 

9 

30 

30 

TOTAL  ERIHARY  TUMORS 

19 

47 

43 

TOTAL  ANIMALS  WITH  BFNIGN  TUHCRS 

7 

25 

20 

TOTAL  BENIGN  TUMORS 

11 

35 

26 

total  animals  WITH  MALIGNANT  TUMORS 

3 

10 

1 3 

TOTAL  MALIGNANT  TUMORS 

8 

12 

16 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

1 

3 

1 

TOTAL  SECONDARY  TUMORS 

2 

4 

4 

TOTAL  PNIHALS  SITU  TUMORS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAl  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OB  METASTATIC 
TOTAl  UNCERTAIN  TUMORS 


♦ PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  A2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS 
FED  ALDRIN  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

JNIHALS 

INITIAIIY  IS  STtJDY 

10 

50 

50 

ANIMALS 

NECPOPSIED 

10 

50 

50 

ANIMALS 

EXAMINED  HISTOPATHCLOGICALLY 

10 

49 

50 

INTEGDMENTARI  SYSTEM 

*SOECDT 

TISSUE 

(10) 

(50) 

(50) 

HBMANGIOSAPCOMA 

1 (2*) 

FESPIPATOPT  SYSTEM 


tTRACHEA 

C-CEIL  CAHCIBOMA, 

METASTATIC 

(9) 

(4  3) 

(46) 

1 (2*) 

ALONG 

C-CELL  CARCINOMA, 

METASTATIC 

(9) 

(47) 

(49) 

2 (4*) 

HEMATOPOIETIC  SYSTEM 

•MOLTIPLE  ORGANS 

MALIGNANT  LYMPHOMA 

, NOS 

(10) 

(50) 

(50) 

1 (2*) 

ASPLEEN 

HEMANGIOMA 

(8) 

(47) 

1 (2*) 

(48) 

AMANDI6ULAR  L.  NODE 
C-CELL  CARCINOMA, 

METASTATIC 

(9) 

(31) 

(42) 

1 (2«) 

CIRCOLATOBY  SYSTEM 

NONE 

DIGESTIVE  SYSTEM 

ALIVEH 

NBOPH3TIC  NODDLE 

(10) 

LJlflJJ 

(48) 

(49) 

3 (6*) 

f HOnBEP  OP  ANIHAIS  BITH  TISSOB  BXABIBBD  HICBOSCOPICALLT 
• RDHBBB  OP  AHIflAlS  HBCROPSIED 
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TABLE  A2  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED  LOW  DOSE  HIGH  DOSE 

CONTROL 


HEPATOCIlLOIftB  CARCINCMA 


(2*) 


DBINABY  SYSTEM 


IKIDNEY 

HEMANGIOSABCOMA 

:io) 

;4  8) 
1 

(2*) 

(49) 

INDOCPINE  SYSTEM 

fPITUITABY 

(9) 

:<»3) 

(48) 

CHROMOPHOBE  ADENOMA 

4 (44«) 

15 

(35X) 

11 

(23*) 

iADRENAl 

(10) 

(45) 

(48) 

CORTICAL  ADENOMA 

8 

(18X) 

1 

(2*) 

•THYROID 

(9) 

(39) 

(46) 

POLLICOLAR-CELL  ADENOMA 

1 (11«) 

8 

(21*) 

3 

(7*) 

POLLICULAR-CELL  CARCINOMA 

2 

(5*) 

4 

(9*) 

C-CELL  ADENOMA 

1 I11«) 

6 

(15*) 

8 

(17*) 

C-CEIL  CARCINOMA 

2 

(4*) 

•PANCREATIC  ISLETS 

(9) 

(44) 

(40) 

ISLET-CELL  ADENOMA 

1 

(2*) 

1 

(3*) 

REPRODUCTIVE  SYSTEM 

*MAHHARY  GLAND 

tIO) 

(50) 

(50) 

PAPILLARY  ADENOCARCINOMA 

1 

(2*) 

FIBROMA 

1 

(2*) 

FIBROSARCOMA 

1 

(2*) 

FIBROADENOMA 

3 (30») 

7 

(14*) 

7 

(14*) 

•OTEROS 

(9) 

(45) 

(48) 

LEIOMYOSARCOMA 

1 

(2*) 

ENDOMETRIAL  STROMAL  POLYP 

6 

(13*) 

9 

(19*) 

•CERVIX  UTERI 

(9) 

(45) 

(48) 

HBHANGIOSARCOHA 

1 

(2*) 

•OVARY 

(8) 

(4  3) 

(46) 

GRANOLOSA-CELL  TOHCR 

1 

(2*) 

4 

(9*) 

RBBVODS  SYSTEM 

— MSJa 

I HOHBBB  OP  AHIHAIS  WITH  TISSUE  EXAHIHBD  MICROSCOPICALLY 
* NUMBER  OP  ANIMALS  NBCROPSIED 
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TABLE  A2  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED  LOW  DOSE  HIGH  DOSE 

CONTROL 


SPECIAL  SENSE  OBGANS 
NONE 

BDSCOLOSKEtETAL  SYSTEM 
NONE 


BODY  CAVITIES 

♦MESENTEBY  '10)  [50)  [50) 

LIPCMA  1 (2«) 

ALL  OTHEP  SYSTEMS 
NONE 


ANIMAl  DISECSITTCN  SOMMAEY 


ANIMALS  INITIALLY  IN  STUDY 

10 

50 

50 

NATURAL  DEATH3 

1 

U 

4 

MORIBUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 

12 

6 

TERMINAL  SACRIFICE 
•NIMAL  MISSING 

9 

34 

40 

a INCLODES  AUTOLYZED  ANIMALS 


f NUMBER  01 
* NUMBER  OF 


ANIMALS  WITH  TISSUE 
ANIMALS  NECEOPSIED 


EXAMINED 


MICROSCOPICALLY 
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TABLE  A2  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

TDHOB  SOMHUEY 


TOTAL  ANIHALS  HITH  PFIMAHY  TOUOPS*  5 35 

TOTAL  PBItlARY  TOflOFS  10  62 

TOTAL  ANIMALS  WITH  BENIGN  TDHOFS  5 33 

TOTAL  BENIGN  TDHORS  9 53 

TOTAL  ANIMALS  WITH  MALIGNANT  TOMOES  6 

TOTAL  MAIIGNANT  TOECES  8 


TOTAL  ANIHALS  HITH  SECCNDAEY  TOMOES# 

TOTAL  SECONDARY  TOMORS 

TOTAL  ANIMALS  HITH  ^OHOES  UNCERTAIN- 

BENIGN  OR  MALIGNANT  1 1 

TOTAL  DNCEETAIN  TOMORS  1 1 

TOTAL  ANIMALS  HITH  TOMOES  UNCERTAIN- 
PRIMARY  CR  METASTATIC 
TOTAL  UNCERTAIN  TOMORS 


32 

56 

26 

41 

7 

8 

2 

4 


7 


7 


♦ PEIMAPY  TUMORS;  ALL  TOMORS  EXCEPT  SECONDARY  TUMORS 

I SECONDARY  TUMORS;  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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APPENDIX  B 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  MICE  FED  ALDRIN  IN  THE  DIET 
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TABLE  B1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE 
FED  ALDRIN  IN  THE  DIET 


HIGH  (X)SE 
CONTROL 

LOW  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

IBIHilS 

IBITIilll  IS  ST0DI 

10 

10 

50 

50 

IMIHALS 

HECBOPSIED 

10 

10 

50 

48 

INIHKLS 

EIEHIHED  |IIST0P»TH010GICiLLI 

10 

10 

50 

46 

IHTEGONBHTItHf  STSTEH 
HOHE 


8BSPIRJITOBT  SESTSH 


•LDHG 

HEPATOCElLOLiR  C&BCIBOHA,  RETAST 
ALTBOLAB/BBONCHIOLAB  ADERORA 
ALTEOLAB/BBORCHIOLAB  CARCIBORA 

(10) 

1 (10») 

(10) 

(49) 

1 (2*) 
3 (6«) 

(45) 

1 

4 

1 

(2*) 

(9*) 

(2*) 

HEHATOPOIBTIC  SISTER 

•ROLTIPLE  OBGA)«S 

RALIG.IIHPHOHA,  LIBPHCCITIC  TIPE 
RALIG.LIHPBORA,  HISTIOCITIC  TIPE 

(10) 

(10) 

1 (10») 

(50) 

1 (2*) 

(48) 

•SPLEER 

SARCOHA,  SOS 

(9) 

(10) 

(49) 

1 (2*) 

(44) 

•LIRPB  BODE 

RALIG.IIRPROHA,  LIRPBOCITIC  TIPE 

(9) 

(9) 

(43) 

(45) 

1 

(2«) 

•THIRDS 

SARCOHA,  SOS 

(1) 

(5) 

(3) 

1 (33*) 

(3) 

CIPCULkTOST  SISTER 

■OIB 


DIOBSTITI  SISTER 

•IITBB  (10)  (10)  (49)  (4C) 

CIBCIIgBI 2 (20«) 14-JjaU 25_j5iSl 


t BOBBBB  or  UIRILS 
• lOBBtl  or  IBIBBLS 


BITS  TISSOE  BXiBZBBD  HICBOSCOPICEtLI 
BBCBOPSXBD 
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TABLE  B1  MALE  MICE:  NEOPLASMS  (CONTINUED) 


HIGH  DOSE 
CONTROL 

LOW  IX>SE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

SARCOM,  NOS 

1 (2%) 

1 12%) 

•PANCREAS 

SARCOMA,  NOS 

(9) 

(10) 

(49) 

1 (2%) 

(45) 

•STONACH 

PAPILLCBA,  NOS 

(10) 

(10) 

(49) 

(45) 

1 (2%) 

•SMALL  INTESTINE 
ADENOMA,  NOS 

(10) 

(49) 

(45) 

1 (2%) 

DEINAPY  SYSTEM 

•KIDNEY 

SARCCMA,  NOS 

:io) 

:io) 

;49) 

(45) 

1 (2%) 

ENDOCPTNE  SYSTEM 

ITHYPOID 

EOLIICDlAa-CELL  ADENOMA 

;9) 

:8) 

1 (13%) 

;46) 

1 (2%) 

(41) 

BEPPODOCTIVE  SYSTEM 

•TESTIS 

INTEPSTITIAl-CEIL  fOMCE 

;io) 

1 (10%) 

!9) 

:2) 

(45) 

NERVOnS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

♦EYE/LACPIHAL  GLAND 
CYSTADENOMA,  NOS 

(10) 

1 (10%) 

(10) 

(50) 

(48) 

HOSCOLOSKELETAL  SYSTEM 

NONE 

BODY  CAVITIES 

♦MESENTERY 

(10) 

(10) 

(50) 

(48) 



I NONBEP  OF 
♦ NDtlBEF  OF 


»NI(1ALS  WITH  TISSOE  EXM1INED  MICROSCOPICAILT 
ANIBAIS  NECFCFSIFC 
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TABLE  B1  MALE  MICE:  NEOPLASMS  (CONTINUED) 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

RtL  OTHEP  SYSTEMS 
NOPE 


ANIHAl  DISEOSITICN  SUHMAEY 


ANIMALS  INITIALLY  IN  STUDY  10 

NATUEAL  DEATH8  2 

MOPIBDND  SACPIFICE  2 

SCHEDUIED  SACRIFICE 
ACCIDENTALLY  KILLED 

■^ERHINAI  SACRIFICE  6 

ANIMAI  MISSING 


a INCLUDES  AUTOLYZED  ANIMALS 


10  50  50 

1 9 

1 3 4 

9 46  37 


TCMOR  SUMMARY 

28 
36 

5 

6 

25 
30 

1 

1 

TOTAL  ANIMALS  WITH  TUMCRS  UNCERTAIN- 
BENIGN  OR  MALIGNANT 

TOTAL  UNCERTAIN  TUMCRS 

TOTAL  ANIMALS  WITH  TUMCRS  UNCERTAIN- 
PRIMARY  OR  METASTA'^IC 
TOTAL  UNCERTAIN  TUMCRS 

* PRIMARY  TUMORS;  ALL  TUMCRS  EXCEPT  SECONDARY  TUMORS 

I SECONDARY  TUMORS:  METASTATIC  TUMORS  OP  TUMORS  INVASIVE  INTC  AN  ADJACENT  ORGAN 


TO'^AL  ANIMALS  WITH  PRIMARY  TUMORS* 
TOTAL  PRIMABY  TUMCRS 

TOTAL  ANIMALS  WITH  BENIGN  TUMCRS 
'^OTAL  BENIGN  TUMORS 

TOTAL  ANIMALS  WITH  MALIGNANT  fUMORS 
TOTAL  MALIGNANT  TUMCRS 

TO'^AL  ANIMALS  WITH  SECONDARY  TUMORS# 
-TOTAL  SECONDARY  TUMCRS 


1 8 

25 


17 

21 
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TABLE  B2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE 
FED  ALDRIN  IN  THE  DIET 


MATCHED 

LOW  DOSE 

HIGH  DOSE 

CONTROL 

ARIHALS  INITIAIIY  IB  STODY 

10 

50 

50 

ANIHALS  NECROPSIED 

10 

48 

46 

ANIHALS  EXAHINED  HI STOPATH OLOGIC ALL Y 

10 

43 

45 

INTEGDHENIARY  SYSTEH 

*SKTN 

(10) 

(48) 

(46) 

BASAL-CELL  CARCINOHA 

1 (2%) 

LBIOHYOSARCOHA 

1 (10*) 

BESPIPATOBY  SYSTEfl 


ALONG 

ALVEOLAB/BBOBCHIOLAB  ACEBOHA 
LBIOHYOSARCOHA 

(10) 

1 (10*) 

(48) 

1 (2*) 

(44) 

1 

(2*) 

HEHATOPOIBHC  SYSTEH 

♦HOLTIPLE  ORGANS 

(10) 

(4  8) 

(*»6) 

HAIIG.IYHPHOHA,  LYHPHOCYIIC  TYPE 
HALIG.LYHPHOHA,  HISTIOCYTIC  TYPE 
GFANOLOCYTIC  LEOKEHIA 

1 (10*) 

2 (4*) 
1 (2*) 

2 

(4*) 

CIECOLATORY  SYSTEH 

•HEART 

LEIOHYCSARCOHA 

(10) 

1 (10*) 

(48) 

(39) 

DIGESTIVE  SYSTEH 

•SALIVARY  GLAND 
LEIOHYOSABCOHA 

(10) 

1 (10*) 

(1) 

(38) 

•LIVER 

(10) 

(48) 

(93) 

HEPATOCEILDLAR  CARCIIOHA 

5-ijaaj 

2- 

I HDHBBR  OP  ANIHALS  HITS  TISSOK  EXAHINBD  HICBOSCOPICALLT 
• aOHEPR  OP  ANIHALS  RBCROPSIBD 
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TABLE  B2  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED  LOW  DOSE  HIGH  DOSE 

CONTROL 


ORINIIBT  STSTEa 


•KIDNEY 

LEIOHYOSARCOBA 

o 

o 

(48) 

(43) 

ENDOCRINE  SYSTEM 

•FITOITARY 

CHROMOPHOBE  ADENOMA 

(45) 

1 (2* *) 

(32) 

•ADRENAL 

LEIOMYOSARCOMA 

tIO) 

1 (10*) 

(47) 

(36) 

•THYROID 

ADENOMA,  NOS 

(10) 

(46) 

1 (2*) 

(32) 

BEPRODOCTIVE  SYSTEM 

•MAMMARY  GLAND 
LEIOMYOSARCOMA 

(10) 

1 (10*) 

(48) 

(46) 

•DT EROS 

ENDOMETRIAL  STROMAL  POLYP 

(10) 

(47) 

1 (2*) 

(43) 

•OVARY 

LEIOMYOSARCOMA 

(10) 

1 (10*) 

(47) 

(39) 

BEBVOOS  SYSTEM 
NONE 

SFBCIHL  SBBSE  ORGANS 
NONE 


aOSCOLOSNIIETAL  StSTEH 
NONE 


BODY  CAVITIES 



• NDHBBB  OF  ANIHALS  NITH  TISSDB  BXAHINBD  HICROSCOPICAIIT 

* HUMBER  OF  AHIHAIS  NBCRCFSIBD 
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TABLE  B2  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

»1L  OTHEB  STSTEHS 
NONE 


UNTBAl  DISFCSITICN  SDHHAFY 

ANIMALS  INITIALLY  IN  STUEY 
NATDFAL  DEATH8 
HORIBDND  SACPIFICE 
SCHEEOIED  SAC5IETCE 
ACCIDENTALLY  KILLED 
TEEMINAL  SACPIFICE 
ANIMAL  MISSING 

3 INCLUDES  AOTOLYZED  ANIMALS 


10  50  50 

4 12 

2 2 5 

8 44  33 


TCHOR  SOHHAPY 

TOTAL  ANIMALS  WITH  PRIMARY  TUMORS*  1 

TOTAl  PRIMARY  TUMORS  9 

TOTAL  ANIMALS  WITH  BENIGN  TUHCPS 
TOTAL  BENIGN  TUMORS 

TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS  1 
TOTAL  MALIGNANT  TUMORS  9 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

TOTAL  SECONDARY  TUMORS 

TOTAL  ANIMALS  WITH  TDMORS  UNCERTAIN- 

BENIGN  OB  MALIGNANT 

TOTAL  UNCERTAIN  TDMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 

PRIMARI  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 

* PRIMARY  TUMORS:  ALL  TDMORS  EXCEPT  SECONDARY  TDMORS 

• SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TDMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


11 

13 
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APPENDIX  C 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  RATS  FED  DIELDRIN  IN  THE  DIET 
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TABLE  Cl 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  RATS 
FED  DIELDRIN  IN  THE  DIET 


CONTnOL  LOW  DOSE  HIGH  DOSE 


ANIMALS  INITIALLY  IN  STUDY 
ANIMALS  KECROPSIED 

ANIMALS  EXAMINED  HISlOP ATHO LOGICA LL Y 

10 

10 

10 

50 

46 

46 

50 

50 

50 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(10) 

(46) 

(50) 

SQUAMOUS  CELL  CARCINOMA 

1 

(2%) 

SARCCMA,  NOS 

1 

(2%) 

NEU  RILEHOHA 

1 

(2%) 

RESPIRATORY  SYSTEM 

tLUNG 

(10) 

(45) 

(46) 

ALVEOLAR/BRONCHIOLAR  ADENOMA 

1 

(2%) 

1 

(2%) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

(10) 

(46) 

(50) 

MALIGNANT  LYMPHOMA,  NOS 

2 

(4%) 

1 

(2%) 

ASELEEN 

(10) 

(41) 

(43) 

HEMANGIOMA 

1 

(2*) 

HEMAHGIOSARCOMA 

2 

5%) 

1 

(2%) 

fLYMPH  NODE 

(10) 

(38) 

(3  4) 

SARCOMA,  NOS 

1 (10%) 

HEMANGIOMA 

1 

(3%) 

CIRCUIATOBY  SYSTEM 
NONE 


DIGESTIVE  SYSTEM 

ISALIVAEY  GLAND  (10)  (U1)  (43) 

H1MAN£I06  ARCOMA 


f 

* 


NUMBER  OF 
NUMEER  OF 


ANIMALS  KITH  TISSUE  EXAMINED 
ANIMALS  NECRCPSIED 


MICROSCOPICALLY 
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TABLE  Cl  MALE  RATS:  NEOPLASMS  (CONTINUED) 


CONTROL 

LOWOOSE 

HIGH  DOSE 

*LIV£R 

(10) 

(44) 

(47) 

NEOPLASTIC  NODULE 

1 (10*) 

1 (2*) 

SARCOMA,  NOS 

1 (10*) 

•PANCREAS 

(10) 

(40) 

(39) 

SARCOMA,  NOS 

1 (10*) 

• STCtiACH 

(10) 

(42) 

(43) 

SABCCHA,  NOS 
LEICHYOSARCOHA 

1 (10*) 

1 (2*) 

URINARY  SYSTEM 

•KIDNEY 

(10) 

(46) 

(45) 

TUBULAR-CELL  ADENOCARCINOMA 
SARCOMA,  NOS 

1 (10*) 

1 (2*) 

ENDOCRINE  SYSTEM 

•PITUITARY 

(10) 

(35) 

(37) 

CHROHOPHOEE  ADENOMA 

2 (20*) 

11  (31*) 

12  (32*) 

CHROMOPHOBE  CARCINOMA 
ACIDOPHIL  ADENOMA 

1 (10*) 

1 (3*) 

•ADRENAL 

(10) 

(41) 

(43) 

CORTICAL  ADENOMA 

1 (2*) 

3 (7*) 

PHECCHRCMOCYTOMA 

1 (2*) 

SARCCMA,  NCS 
GANGLIONEUROMA 

1 (10*) 

1 (2*) 

•THYROID 

(10) 

(40) 

(36) 

FOLIICULAR-CELL  ADENOMA 

3 (B*) 

5 (14*) 

FCLLICULAR-CELL  CARCINOMA 

1 (3*) 

C-CEIL  ADENOMA 

6 (15*) 

4 (11*) 

C-CEIL  CARCINOMA 

1 (3*) 

•PARATHYROID 

(6) 

(32) 

(28) 

ADENOMA,  NOS 

1 (4*) 

•PANCREATIC  ISLETS 

(10) 

(40) 

(39) 

ISLET-CELL  ADENOMA 

1 (10*) 

3 (0*) 

2 (5*) 

REPRODUCTIVE  SYSTEM 

♦MAMMARY  GLAND 

(10) 

(46)  ! 

(50) 

__  FI£iCMA_  _ _ _ 

1 (10*) 

J-J221. 

t NUMBER  OF 
♦ NUHEER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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TABLE  Cl  MALE  RATS:  NEOPLASMS  (CONTINUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


ITESTIS  (10)  («1)  (46) 

INTERSTITIAL-CELL  TUHCR  1 {2%) 

HESOTHELICHA,  NOS  1 (2X) 


NERVOUS  SYSTEH 
NONE 


SPECIAL  SENSE  ORGANS 
NONE 


MUSCULOSKELETAL  SYSTEM 

♦SKELETAL  MUSCLE 

(10) 

(46) 

(50) 

NEURILEMOMA 

1 (2X) 

BODY  CAVITIES 

NCNE 

ALL  CTHEF  SYSTEMS 

4‘HULTIPIE  ORGANS  (1  0)  (46)  (50) 

FIBROUS  HISTIOCYTOMA,  MALIGNANT  4 (9X) 


ANIMAL  CISPOSITION  SUMMARY 


ANIMALS  INITIALLY  IN  STUDY  10 

NATURAL  DEATHS 
MORIBUND  SACRIFICE 
SCHEIULED  SACRIFICE 
ACCIDENTALLY  KILLED 

TERMINAL  SACRIFICE  10 

ANIMAL  MISSING 


50  50 

11  9 


39 


41 


NUMBER  OF 
NUMEER  OF 


ANIMALS  HITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 
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TABLE  Cl  MALE  RATS:  NEOPLASMS  (CONTINUED) 


CONTROL 

LOW  DOSE 

HIGH  OOSE 

TUMOR  SUMMARY 

TOTAL  ANIMALS  HITH  PRIMARY  TUMORS* 

5 

24 

22 

TOTAL  PRIMARY  TUMORS 

12 

41 

40 

TOTAL  ANIMALS  HITH  BENIGN  TUMORS 

3 

22 

19 

TOTAL  BENIGN  TUMORS 

4 

30 

32 

TOTAL  ANIMALS  HITH  MALIGNANT  TUMORS 

1 

10 

6 

TOTAL  MALIGNANT  TUMORS 

7 

10 

7 

TOTAL  ANIMALS  HITH  SECONDARY  TUMORS# 
TOTAL  SECONDARY  TUMOBS 

TOTAL  ANIMALS  HITH  TUMORS  UNCERTAIN- 

BENIGN  OR  MALIGNANT 

1 

1 

1 

TOTAL  UNCERTAIN  TUMOBS 

1 

1 

1 

TOTAL  ANIMALS  HITH  TUMOBS  UNCERTAIN- 
PBIHAEY  OB  METASTATIC 
TOTAL  UNCERTAIN  TUMOBS 

♦ PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS:  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 
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TABLE  C2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  RATS 
FED  DIELDRIN  IN  THE  DIET 


CONTROL 

LOW  OOSE 

HIGH  OOSE 

ANIMALS  INITIALLY  IN  STUDY 

10 

50 

50 

ANIMALS  NECBOPSIED 

10 

49 

49 

ANIMALS  EXAMINED  H ISIOP ATHO L06ICA LL Y 

10 

47 

43 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(10) 

(49) 

(49) 

SQUAMOUS  CELL  CARCINOMA 

1 (2*) 

BESPIHATCRY  SYSTEM 

*LUNG 

(9) 

(45) 

(46) 

FOLLICULAR-CELL  CARCINOMA,  METAS 

1 (2*) 

CORTICAL  CARCINOMA,  METASTATIC 

1 (2*) 

HEMATOPOIETIC  SYSTEM 

•SPLEEN 

(7) 

(45) 

(40) 

HEMANGIOMA 

1 (2*) 

•LYMPH  NODE 

(10) 

(44) 

(38) 

CORTICAL  CARCINOMA,  METASTATIC 

1 (2*) 

•MANDIBULAR  L.  NODE 

(10) 

(44) 

(36) 

SQUAMOUS  CELL  CARCINOMA,  METASTA 

1 (10*) 

CIBCULATCRY  SYSTEM 

•ENDOCARDIUM 

(8) 

(46) 

(40) 

SARCCMA,  NOS 

1 (13*) 

DIGESTIVE  SYSTEM 

•SALIVARY  GLAND 

(9) 

(46) 

(40) 

SQUAMOUS  CELL  CARCINOMA 

1 (11*) 

•LIVER 

(9) 

(47) 

(44) 

NEOPLASTIC  NODULE 

1 (2*) 

1 (2*) 

CORTICAL  CARCINOMA.  METASTATIC 

1 J2Si— 

f 

* 


NOMBEB  OF 
NUMBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECBOPSIED 
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TABLE  C2  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


CONTROL 

LOWOOSE 

HIGH  DOSE 

*BILE  EUCT 
HAMARTOMA 

(10) 

(49) 

(49) 

1 (2*) 

URINARY  SYSTEM 

♦KIDNEY 

MIXED  TUMOR,  MALIGNANT 

(9) 

1 (1U) 

(46) 

(42) 

1 (2*) 

ENDOCRINE  SYSTEM 

•PITUITARY 

CHROMOPHOBE  ADENOMA 
CHROMOPHOBE  CARCINOMA 

(6) 

3 (50*) 

(41) 

9 (22*) 
2 (5*) 

(33) 

9 (27*) 

•ADRENAL 

CORTICAL  ADENOMA 
CORTICAL  CARCINOMA 
PHECCHROMOCYTOMA 

(9) 

(45) 

5 (11*) 
1 (2*) 

(40) 

2 (5*) 

1 (3*) 

•THYROID 

FOLIICULAR-CELL  ADENOMA 
FOLLICULAR-CELL  CARCINOMA 
C-CELL  ADENOMA 
C-CEIL  CARCINOMA 

(4) 

1 (25*) 

(45) 

3 (7*) 

2 (4*) 
10  (22*) 
2 (4*) 

(41) 

6 (15*) 
2 (5*) 

5 (12*) 
1 (2*) 

•PARATHYROID 

C-CELL  CARCINOMA,  INVASIVE 

(7) 

(24) 

(24) 

1 (4*) 

•PANCREATIC  ISLETS 

ISLET-CELL  ADENOMA 

(9) 

(46) 

1 (2*) 

(37) 

REPaOCUCTIVE  SYSTEM 


•'MAMMARY  GLAND 

(10) 

(49) 

(49) 

ADENCHA,  NOS 

2 (4*) 

ADENOCARCINOMA,  NOS 

1 (2*) 

1 (2*) 

FIBROADENCHA 

1 (10*) 

13  (2  7*) 

3 (6*) 

•UTERUS 

(10) 

(46) 

(40) 

LEIOMYOSARCOMA 

1 (2*) 

ENPCPETRIAL. STROMAL  POLYP 



4_J9JI__ 

__l_i3JL_. 

♦ NUflBEB  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECHOPSIED 


TABLE  C2  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

iOVABY 

(10) 

(85) 

(81) 

GBANOLOSA-CELL  TUHOB 

2 («S) 

1 (2») 

NERVOUS  SYSTEH 

ABBAIN 

(8) 

(88) 

(80) 

SQUAHOUS  CELL  CABCINOHA,  HETASTA 

1 OK) 

SARCCHA,  NOS 

1 (3*) 

SPECIAL  SENSE  OBGANS 

NCNE 

MUSCULOSKELETAL  SYSTEH 

NONE 

BODY  CAVITIES 

NONE 

ALL  OTHEB  SYSTEMS 

♦MULTIPLE  OBGANS 

(10) 

(89) 

(89) 

FIBBCUS  HISTIOCYTOMA,  MALIGNANT 

2 (8X) 

ANIHAL  CISPCSITION  SUMMARY 

ANIHALS  INITIALLY  IN  STUDY 

10 

SO 

SO 

NATURAL  DEATHS 
MOBIEUND  SACRIFICE 
SCHEDULED  SACRIFICE 
ACCIDENTALLY  KILLED 

2 

6 

♦0 

TERMINAL  SACRIFICE 

8 

44 

40 

ANIHAL  HISSING 


» 

* 


NUHBEB  OF 
NUHEEB  OF 


ANIMALS  WITH  TISSUE  EXAHINED  HICROSCOPICALLV 
ANIHALS  NECBOPSIED 
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TABLE  C2  FEMALE  RATS:  NEOPLASMS  (CONTINUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


TUnOB  SUHMARY 


TOTAL  ANIHALS  WITH  PBIHARY  TUHORS*  7 

TOTAL  PRIHABY  TUHORS  9 


39  27 

60  39 


TOTAL  ANIMALS  HITH  BENIGN  TUMORS 
TOTAL  BENIGN  TUMORS 


4 

6 


34  22 

46  30 


TOTAL  ANIHALS  HITH  MALIGNANT  TUHORS  3 
TOTAL  MALIGNANT  TUHORS  3 


10 
1 1 


7 

7 


TOTAL  ANIHALS  HITH  SECONDARY  TUHORS# 
TOTAL  SECONDARY  TUMORS 


3 

3 


TOTAL  ANIHALS  HITH  TUMORS  UNCEBTAIN- 
EENIGN  OB  MALIGNANT 

TOTAL  UNCERTAIN  TUMORS 


3 2 

3 2 


TOTAL  ANIMALS  HITH  TUHORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 


* PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUHORS 

# SECONDARY  TUHORS;  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AM  ADJACENT  ORGAN 
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APPENDIX  D 


SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS 
IN  MICE  FED  DIELDRIN  IN  THE  DIET 
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TABLE  D1 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  MALE  MICE 
FED  DIELDRIN  IN  THE  DIET 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

10 

10 

50 

50 

ANIMALS 

NECROPSIED 

10 

10 

50 

48 

ANIMALS 

EXAMINED  HISTOPATHOLOGICALLY 

8 

10 

50 

45 

INTEGUflENTAEy  SYSlEd 
NONE 


RESPIRAIOHY  SYSTEfl 


♦ LUNG 

HEPATOCELLULAR  CARCINOMA,  METAST 
ALVEOLAR/BRONCHIOLAR  ADENOMA 
ALVEOLAR/BRONCHIOLAE  CARCINOMA 

(8) 

(10) 

1 (10S) 

(50) 

1 (2*) 
2 (4*) 
1 (2*) 

(46) 

1 (2*) 
2 (4*) 
1 (2*) 

HEMATOPOIETIC  SYSTEM 

♦MULTIPLE  ORGANS 

MALIG. LYMPHOMA,  LYMPHOCYTIC  TYPE 
MALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 

(10) 

1 (10*) 

(10) 

(50) 

(48) 

1 (2*) 

CIBCULATCRY  SYSTEM 

♦HEART 

HEPATOCELLULAR  CARCINOMA,  METAST 

(8) 

(10) 

(50) 

(45) 

1 (2*) 

DIGESTIVE  SYSTEM 

♦LIVER 

HEPATOCELLULAR  CARCINOMA 
ALVECLAH-CELL  ADENOMA 

(8) 

(10) 

3 (30*) 

(50) 

12  (24%) 
1 (2*) 

(45) 

16  (36*) 

URINARY  SYSTEH 


♦KIDNEY  (8)  (10) 

Hi£J12£liJ!Ui!i)B_CA£CiNO(1A^_flET&ST 


I NUMBER  OP 
♦ NUNBER  OF 


ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECROPSIED 


(50)  (1*5) 
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TABLE  D1  MALE  MICE:  NEOPLASMS  (CONTINUED) 


HIGH  DOSE  LOW  DOSE 

CONTROL  CONTROL  LOW  DOSE  HIGH  DOSE 


ENDOCRINE  SYSTEH 
NONE 

REPROCUCTIVE  SYSTEM 
NONE 

NERVOUS  SYSTEM 
NONE 


SPECIAL  SENSE  ORGANS 
NCNE 


MUSCULOSKELETAL  SYSTEH 
NONE 

BODY  CAVITIES 

♦ PLEURA  (10)  (10)  (50)  (40) 

HEPATOCELLULAR  CARCINOMA,  METAST  1 (2*) 


ALL  OTHER  SYSTEMS 


DIAPHRAGM 

HEPATOCELLULAR  CARCINOMA,  METAST 


1 


ANIMAL  DISEOSIIION  SUMMARY 

ANIMALS  INITIALLY  IN  STUDY  10  10  50  50 

NATURAL  DEATHo)  3 8 

MORIBUND  SACRIFICE 
SCHELULED  SACRIFICE 
ACCICENTALLY  KILLED 

TERMINAL  SACRIFICE  7 10  50  42 

ANIMAL  MISSING 

a INCLUDES  AUTOLYZED  ANIMALS 


# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

♦ NUMBER  OF  ANIMALS  NECROPSIED 


TABLE  D1  MALE  MICE:  NEOPLASMS  (CONTINUED) 


HIGH  DOSE 

LOW  DOSE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

TOHOB  SUHHAfiH 

TOTAL  ANIMALS  WITH  PRIMAR 

Y TUMORS*  1 

3 

1 4 

18 

TOTAL  PRIMARY  TUMORS 

1 

4 

16 

20 

TOTAL  ANIMALS  WITH  BENIGN 

TUMORS 

1 

3 

2 

TOTAL  BENIGN  TUMORS 

1 

3 

2 

TOTAL  ANIMALS  WITH  MALIGN 

ANT  TUMORS  1 

3 

12 

17 

TOTAL  MALIGNANT  TUMORS 

1 

3 

1 3 

18 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

1 

1 

TOTAL  SECONDARY  TUMORS 

1 

5 

TOTAL  ANIMALS  WITH  TUMORS 
BENIGN  OR  MALIGNANT 

UNCERTAIN- 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS 
PRIMARY  OB  METASTATIC 

UNCERTAIN- 

TOTAL  UNCERTAIN  TUMORS 

♦ PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONCARY  TUMORS;  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN 

ADJACENT  ORGAN 

TABLE  D2 

SUMMARY  OF  THE  INCIDENCE  OF  NEOPLASMS  IN  FEMALE  MICE 
FED  DIELDRIN  IN  THE  DIET 


HIGH  DOSE 

LOW  DOSE 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS  INITIALLY  IN  STUDY 

10 

10 

50 

50 

ANIMALS  KECROPSIED 

10 

10 

50 

50 

ANIHALS  EXAMINED  HISTOPATHOLOGICA LLY 

10 

10 

50 

50 

INTEGUMENTARY  SYSTEM 

NONE 

BESPIBAIOEY  SYSTEM 

I LUNG 

(10) 

(10) 

(50) 

(50) 

ALVEOLAR/BRONCHIOLAR  ADENOMA 

2 (UX) 

2 (4X) 

HEMATOEOIETIC  SYSTEM 

^MULTIPLE  ORGANS 

(10) 

(10) 

(50) 

(50) 

MALIG.L YMPHOM A,  UNDIFRER-TYPE 

1 (2X) 

MALIC.LYMPHOMA,  LYMPHOCYTIC  TYPE 

1 (10X) 

2 (4X) 

1 (2X) 

HALIG. LYMPHOMA,  HISTIOCYTIC  TYPE 
GRANULOCYTIC  SARCCMA 

1 (10X) 

1 (2X) 

3 (6X) 

CIRCULATORY  SYSTEM 

NCNE 

DIGESTIVE  SYSTEM 

•LIVER 

(10) 

(10) 

(50) 

(49) 

HEPATOCELLULAR  CARCINOMA 

6 (12X) 

2 (4X) 

HEMANGICHA 

1 (2X) 

•STOMACH 

(10) 

(1) 

(49) 

(5  0) 

PAPILLOMA,  NOS 

1 (100X) 

URINARY  SYSTEM 

—MW _ . 

I NUnBEB  OF  ANIHALS  HITII  TISSUE  EXAMINED  IlICROSCOPICALLY 
* NUMEER  OF  ANIMALS  NECROFSIED 
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TABLE  D2  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


HIGH  DOSE 

LOW  DOSE 

? 

CONTROL 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(9) 

(9) 

(40) 

(36) 

CHROMOPHOEE  ADENOMA 

1 (^») 

1 (3X) 

♦THYROID 

(10) 

(9) 

(50), 

(49) 

FOLIICULAR-CELL  ADENOMA 

1 (10X) 

REPRODUCTIVE  SYSTEM 

♦UTERUS 

(10) 

(10) 

(48) 

(50) 

ENDOMETRIAL  STROMAL  POLYP 

1 (2X) 

NERVOUS  SYSTEM 

NONE 

SPECIAL  SENSE  ORGANS 

NONE 

MUSCULOSKELETAL  SYSTEM 

♦SKULL 

(10) 

(10) 

(50) 

(50) 

OSTEOMA 

1 (2X) 

BODY  CAVITIES 

NONE 

ALL  OTHER  SYSTEMS 

i NOHBEB  OF 
♦ NUHEER  OF 


ANIHALS  HITH  TISSUE  EXAHINED  (1ICROSCOPICALLY 
ANIMALS  NECROPSIED 
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TABLE  02  FEMALE  MICE:  NEOPLASMS  (CONTINUED) 


HIGH  DOSE  LOW  DOSE 

CONTROL  CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMAL  CISPOSITiUN  SUHHABY 

ANIMALS  INITIALLY  IN  STUDY  10  10  50  50 

NATURAL  DEATHS  1 

MORIBUND  SACRIFICE 
SCHELULED  SACRIFICE 
ACCIDENTALLY  KILLED 

TERMINAL  SACRIFICE  10  10  50  49 

ANIMAL  MISSING 

a INCLUDES  AUTOLYZED  ANIMALS 


TUMOR  SUMMARY 

9 

11 

3 

U 

6 

7 

TOTAL  ANIMALS  WITH  SECONDARY  TUMORS# 

TOTAL  SECONDARY  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
EENIGN  OR  HAIIGNANT 

TOTAL  UNCERTAIN  TUMORS 

TOTAL  ANIMALS  WITH  TUMORS  UNCERTAIN- 
PRIMARY  OR  METASTATIC 
TOTAL  UNCERTAIN  TUMORS 

♦ PRIMARY  TUMORS:  ALL  TUMORS  EXCEPT  SECONDARY  TUMORS 

# SECONDARY  TUMORS;  METASTATIC  TUMORS  OR  TUMORS  INVASIVE  INTO  AN  ADJACENT  ORGAN 


TOTAL  ANIMALS  WITH  PRIMARY  TUMORS* 
TOTAL  PRIMARY  TUMORS 


1 3 
14 


TOTAL  ANIMALS  WITH  BENIGN  TUMORS 
TOTAL  BENIGN  TUMORS 


TOTAL  ANIMALS  WITH  MALIGNANT  TUMORS 
TOTAl  MALIGNANT  TUMORS 
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APPENDIX  E 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  RATS  FED  ALDRIN  IN  THE  DIET 
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TABLE  El 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS 

FED  ALDRIN  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ANIMALS 

INITIALLY  IN  STUDY 

10 

50 

50 

ANIMALS 

NECROPSIED 

10 

48 

50 

ANIMALS 

EXAMINED  HISTOPATHCLOGICALLY 

10 

48 

49 

INTIGOHENIARY  SYSTEM 

♦SKIN  (10)  («8)  (50) 

INFLAMMATION,  SDPPOPATIVE  1 (2») 


FESPIEAIORY  SYSTEM 


•TRACHEA 

t9) 

(38) 

(42) 

INFLAMMATION,  NOS 

2 

(5X) 

• LONG 

(10) 

(47) 

(47) 

INFLAMMATION,  INTERSTITIAL 

1 

(2*) 

PNEUMONIA,  ASPIRATION 
INFLAMMATION,  SDPPORATIVE 

2 

(4%) 

2 

(4») 

CALCIFICATION,  NOS 
ALVEOLAR  MACROPHAGES 

1 

12*) 

1 

(2*) 

HYPERPLASIA,  ALVEOLAR  EPITHELIDM 

2 

(4X) 

2 

(4*) 

EMATOPOIEIIC  SYSTEM 

•SPLEEN 

(10) 

(95) 

(45) 

THROMBOSIS,  NOS 

1 (2*) 

FIBROSIS 

1 (2*) 

1 (2*) 

LYMPHOID  DEPLETION 

1 (2*) 

2 (4«) 

HYPERPLASIA,  RETICOLOM  CELL 

5 (11* 

•MANDIBOIAR  L.  NODE 

(9) 

(34) 

(45) 

INFLAMMATION,  SUPPURATIVE 

1 (2*) 

PERIARTERITIS 

1 (2*) 

HYPERPLASIA,  PLASMA  CELL 

1 (3*) 

1 (2*) 

HYPERPLASIA,  RETICULUM  CELL 

1 (3*) 

•CERVICAL  LYMPH  NODE 

(9) 

(34) 

(45) 

HYPEBPIASIA.  BOS 

1-L21L. 

• NOHBBR  OP 

♦ BOMBER  OP 


ANIMALS  BITH  TISSOB  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECBOPSIBD 
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TABLE  El  MALE  RATS;  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

•THYMUS 

(6) 

(27) 

(17) 

CYST,  NOS 

3 (50 «) 

1 (4») 

4 (24S) 

CIRCULATORY  SYSTEM 

•HEART 

:io) 

(«5) 

(45) 

THROMBUS,  MURAl 

2 (4*) 

•MYOCARDIUM 

(10) 

(45) 

(45) 

INFLAMMATION,  NOS 

1 (2») 

FIBROSIS 

DEGENERATION,  NOS 

3 (7*) 

4 (9*) 

CALCIFICATION,  NOS 

2 (4*) 

3 (7*) 

♦AORTA 

(10) 

(48) 

(50) 

ANEURYSM  DISSECTING 

1 (2*) 

INFLAMMATION,  NOS 

1 ;2*) 

CALCIFICATION,  NOS 

1 (10*) 

3 (6*) 

♦CORONARY  ARTERY 

(10) 

(48) 

(50) 

CALCIFICATION,  NOS 

1 ;2S) 

1 (2*) 

DIGESTIVE  SYSTEM 

•SALIVARY  GLAND 

:?) 

(36) 

(40) 

FIBROSIS,  FOCAl 

1 (3*) 

CALCIFICATION,  NOS 

1 (3*) 

ATROPHY,  FOCAL 
HYPERPLASIA,  NOS 

1 (3%) 

1 (3*) 

•LIVER 

(10) 

(47) 

(47) 

THROMBOSIS,  NOS 
INFLAMMATION,  GR AN DLCMATOUS 

2 (4S) 

1 (2*) 

GRANULOMA,  NOS 
FIBROSIS 

1 ;2») 

1 (2*) 

PERIARTERITIS 

2 (4*) 

NECROSIS,  FOCAL 
METAMORPHOSIS  FATTY 

1 ;2*) 

1 (2*) 

HEPATOCYTOMEGALY 

U (UO*) 

20  (43*) 

17  (36*) 

HYPERPLASIA,  FOCAL 

2 (4*) 

•LIVER/HEPATOCYTES 

(10) 

(47) 

(47) 

■BJC£J££li?ia.i.„NO.? 


♦ NUMBER  OF 

♦ NUMBER  OF 


SNIHALS  BITH  TISSUE  EXAMINED  MTCBOSCOPICALL Y 
ANIMAIS  NECROPSIED 
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TABLE  El  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED  LOW  DOSE  HIGH  DOSE 

CONTROL 


HYPERPLASIA,  FOCAL 

1 

(2*) 

•BILE  DOCT 

(10) 

(40) 

(50) 

DILATAIION,  NOS 

5 

(10%) 

3 

(6*) 

INPLAHHATION,  NOS 

1 

(2*) 

FIBROSIS 

10 

'100*) 

4 

(8%) 

16 

(32*) 

HYPERPLASIA,  NOS 

10 

(100*) 

42 

(88*) 

44 

(88*) 

HYPERPLASIA,  CYSTIC 

1 

(2*) 

iPANCREAS 

(9) 

(37) 

(39) 

ECTOPIA 

1 

(3*) 

THROHBOSTS,  NOS 

2 

(5*) 

FIBROSIS 

4 

(11*) 

4 

(10*) 

PERIARTERI TI S 

5 

(14*) 

3 

(8*) 

ATROPHY,  NOS 

3 

(8*) 

IPANCREATIC  DOCT 

(9) 

(37) 

(39) 

DILATATION,  NOS 

1 

(11*) 

2 

(5*) 

FIBROSIS 

2 

(5*) 

HYPERPLASIA,  NOS 

2 

(5*) 

•PANCREATIC  ACINOS 

(9) 

(37) 

(39) 

HYPERTROPHY,  NOS 
HYPERPLASIA,  NODOLAR 

1 

(3*) 

1 

(3*) 

HYPERPLASIA,  NOS 

1 

(3*) 

•STOHACH 

(9) 

(37) 

(“D 

OLCER,  FOCAL 

1 

(2*) 

ABSCESS,  NOS 
CALCIFICATION,  NOS 

1 

(3*) 

1 

(2*) 

•GASTRIC  HOCOSA 

(9) 

(37) 

(<»1) 

EROSION 

2 

(5*) 

CALCIFICATION,  NOS 

1 

(2*) 

•GASTRIC  SDEflOCOSA 

(9) 

(37) 

(41) 

CALCIFICATION,  NOS 

1 

(2*) 

•SHALL  INTESTINE 

(9) 

(39) 

(38) 

PERIARTERITIS 

3 

(8*) 

2 

(5*) 

HYPERPLASIA,  EPITHELIAL 

1 

(3*) 

•LARGE  INTESTINE 

(9) 

(38) 

(<*2) 

PERIARTERITIS 

5 

(13*) 

1 

(2*) 

OFINARY  SYSTBH 
•KIDNEY 

(10) 

(46) 

(46) 

PTBICNEPHHITIS.  NOS 



• HDHBBB  OP  IMIHALS  BITS  TISSOB  BXAHIHBD  BICROSCOPICA IIT 

* HOHBBR  OF  ABIBALS  RECROPSIED 
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TABLE  El  MALE  RATS:  NOIMNEOPLASTIC  LEStONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

IHPIAHBATICll,  CHBOHIC 

10 

(100*) 

42 

(91*) 

46 

(100*) 

PERIIBIPBITIS 

3 

(7*) 

fKIDNET/CORTEX 

(10) 

(46) 

(46) 

CYST,  EOS 

1 

(10*) 

•KIDNEY/PEIVIS 

(10) 

(46) 

(46) 

INPUBBATIOH,  SOPPOPATIVE 

1 

(2*) 

HYPERPLASIA,  EPITHELIAL 

10 

(100*) 

28 

(61*) 

1 8 

(39%) 

itJBINARY  BLADDER 

(9) 

(40) 

(38) 

CALCDLDS,  NOS 

1 

(3*) 

HYPERPLASIA,  EPITHELIAL 

3 

(33*) 

9 

(23*) 

14 

(37*) 

♦DRETHRA 

(10) 

(48) 

(50) 

HYPERPLASIA,  EPITHELIAL 

1 

(10*) 

2 

(4*) 

2 

(4*) 

ENDOCRINE  SYSTEB 

APITUITABY 

(9) 

(37) 

(40) 

CYST,  NOS 

1 

(3*) 

♦ADRENAL 

(10) 

(36) 

(43) 

PERI »BTEBITIS 

1 

(2*) 

CYTOHEGALY 

1 

(2*) 

♦ADRENAL  CORTEX 

(10) 

(38) 

(43) 

CYTOBEGAIY 

5 

(50*) 

25 

(66*) 

28 

(65*) 

ATROPHY,  POCAL 

1 

(2*) 

HYPERPLASIA,  NOS 

2 

(20*) 

2 

(5*) 

HYPERPLASIA,  POCAL 

3 

(8*) 

11 

(26*) 

♦THYROIC 

(7) 

(38) 

(38) 

OLTIHOEBANCHIAL  CYST 

2 

(29*) 

3 

(8*) 

GRANOLOBA,  NOS 

1 

(3*) 

ATROPHY,  NOS 

2 

(5*) 

HYPERPLASIA,  C-CELL 

6 

(86*) 

16 

(42*) 

20 

(53*) 

HYPERPLASIA,  POILICOL AR -CELL 

1 

(3%) 

2 

(5*) 

♦PARATHYROID 

(7) 

(22) 

(34) 

HYPERPLASIA,  NOS 

5 

(23*) 

7 

(21*) 

♦PANCREATIC  ISLETS 

(9) 

(37) 

(39) 

ai£i£mm^_£os 

7 

JJliJ 

t NDHBER  OP  JKIHALS  HTTB  TISSOB  EXABINED  HICBOSCOPICALI.Y 
♦ NtJHBER  OP  ANIHAIS  NECBOPSIED 
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TABLE  El  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

REPHODOCTIVE  STSTBH 

*HAnHART  GLAND 

(10) 

(<»8) 

(50) 

GRANDLOHA,  NOS 

1 (2*) 

fPROSTATE 

(9) 

(41) 

(40) 

INPLAHNATION,  GRANOICNATOOS 
PERIARTERITIS 

1 (2*) 

2 (5*) 

HYPERPLASIA,  EPITHELIAL 

1 [11*) 

2 [5*) 

1 (3*) 

ITESTIS 

(10) 

(42) 

C»3) 

PFRIARTPRITIS 

7 (17*) 

4 (9*) 

ATROPHY,  NOS 

6 [60*) 

30  [71*) 

35  [81*) 

ASPERMATOGENESIS 

1 (2*) 

♦EPIDIDYHIS 

(10) 

(48) 

(50) 

INPLAHHATION,  GRANOLCBATOOS 

1 (2*) 

HYPERPLASIA,  EPITHELIAL 

2 [4*) 

DYSPLASIA,  EPITHELIAL 

2 [U*) 

NERVOUS  SYSTEM 

IBRAIN/BENINGES 

(9) 

[40) 

[42) 

INELABBATION,  NOS 

1 (3*) 

FIBROSIS 

3 (8*) 

CALCIFICATION,  NOS 

1 [3*) 

tBEAIN 

(9) 

(40) 

(42) 

INFLAMMATION,  NOS 

1 (2*) 

SPECIAL  SENSE  ORGANS 


*EYE 

INFLAMMATION,  SUPPURATIVE 

[10) 

[48) 

(50) 

1 (2*) 

♦EYE/CORNEA 
ULCER,  NOS 

INFLAMMATION,  SUPPURATIVE 

(10) 

(48) 

(50) 

1 [2*) 
1 (2*) 

•EYE/IRIS 

INFLAMMATION,  SUPPURATIVE 

(10) 

(48) 

(50) 

1 (2*) 

♦EYE/RETINA 

DEGENERATION,  NOS 

(10) 

(48) 

(50) 

1 '2*1 

1 NUMBER  OF  ANIMALS  ilTH  TISSUE 

EXAMINED  BICROSCOPICAILY 

♦ NONBER  OP  ANIBAIS  NECRCPSIED 
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TABLE  El  MALE  RATS;  NONIMEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED  LOW  DOSE  HIGH  DOSE 

CONTROL 


HOSCOLOSKEIET&L  SYSTEM 
NONE 

EODY  CSVniES 
NONE 


»IL  OTHEB  SYSTEMS 
NONE 


SEECIiL  MOBPHOLOGY  SOHHMIY 


AOTO/NICBOPSY/BISTO  PEBP 
AOTO/NECBOPSY/NO  HISTO 
AOTOIYSIS/NO  NECBOPSY 


1 

2 


2 

1 


« NOHBEB 
• NOHBEB 


OP  ANIMALS  NTTH  TISSUE  EIABINED  HICEOSCOPICAllY 
OP  ANIMALS  NECBOPSIED 
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TABLE  E2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  RATS 

FED  ALDRIN  IN  THE  DIET 


I 

t 

MATCHED 

LOW  DOSE 

HIGH  DOSE 

CONTROL 

INIHKIS 

INITIALIY  IN  STUDY 

10 

50 

50 

INIHALS 

NECBOPSIED 

10 

50 

50 

INIHAIS 

EXAHINED  HISTOFATHOLOGICALLY 

10 

49 

50 

THTFGOnEHTiRY  STSTEB 
NONE 


BESPIBIITORT  SYSTEH 


•LUNG 

(9) 

(47) 

(49) 

EHBOLISn,  NOS 
PNEOHONIA,  ASPIRATION 

2 

(4X) 

1 

(2*) 

INFIAHHATION,  GE ANDLCHATODS 

2 

(4*) 

HEPATOCTTOHEGALY 
ALVEOLAR  BACROPHAGES 

1 

(2*) 

1 

(2*) 

HYPERPLASIA,  ALVEOLAR  EPITHELIOB 

4 

(9*) 

2 

(4*) 

•LUNG/ALVEOII 

(9) 

(47) 

(49) 

INFLAHHATION,  SUPPURATIVE 

1 

(2*) 

HEHATOPOIBIIC  SYSTEH 

•SPLEEN 

rs) 

(47) 

(48) 

FIBROSIS 

1 

(2*) 

1 

(2*) 

ATROPHY,  NOS 

1 

(2*) 

LTHPHOID  DEPLETION 
HYPERPLASIA,  RETICULOH  CELL 

2 

(4*) 

1 

(2*) 

•HANDIBOLAR  L.  NODE 

(9) 

(31) 

(42) 

HYPERPLASIA,  PLASHA  CELL 

1 (11*) 

1 

(3*) 

HYPERPLASIA,  BBTICULUH  CELL 

1 

(3*) 

1 

(2*) 

•THIHUS 

(6) 

(33) 

(33) 

CIST,  NOS 

3 (50*) 

8 

(24*) 

9 

(27*) 

CIBCULATOBY  SISTER 

*AOBTA 

(10) 

(50) 

(50) 

CAtSItlSillOli  BQ3 

L. 

J2SJ 

I lionBBR  OF  laiHkLS  HITH  TISSUE  BZIHIHBD  HICBOSCOPICillT 
* B0H6BB  OF  IBIBBIS  HBCBOPSIBD 


TABLE  E2  FEMALE  RATS:  NOIMNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

EIGESTIVE  STSTEH 


ILIVER 

;i0) 

[48) 

[49) 

ECTOPIA 

. 1 (2%) 

INFLAHHAIION,  SDPPDRATIVE 

1 (2%) 

HEPATOCYTOHEGALT 

8 [80«) 

21  [44%) 

35 

[71%) 

HYPERPLASIA,  FOCAL 

1 [10%) 

3 (6%) 

2 

(4%) 

ANGIECTASIS 

1 (2%) 

Hehatopoiesis 

2 [4%) 

1 

12%) 

♦BILE  DDCT 

(10) 

(50) 

(50) 

DILATATION,  NOS 

5 [10%) 

5 

[10%) 

FIBROSIS 

3 [30%) 

12  [24%) 

5 

[10%) 

HYPERPLASIA,  NOS 

9 [90%) 

46  [92%) 

40 

[80%) 

•PANCREAS 

(9) 

(44) 

(40) 

ATROPHY,  FOCAL 

1 

(3%) 

•STOBACH 

(9) 

(42) 

(46) 

ECTOPIA 

1 

(2%) 

ORINARY  SYSTEM 

•KIDNEY 

[10) 

[48) 

[49) 

PYELONEPHRITIS,  NCS 

1 (10%) 

INFLAHHATION,  CHRONIC 

8 (80%) 

41  (85%) 

46 

(94%) 

HETAHORPHOSIS  FATTY 

1 

[2%) 

HYPERPLASIA,  NOS 

1 [2%) 

•KICNEY/PELVIS 

(10) 

(48) 

(49) 

INFLAHHATION,  NOS 

1 (10%) 

HYPERPLASIA,  EPITHELIAL 

5 [50%) 

34  [71%) 

21 

[43%) 

•ORINARY  BLADDER 

(9) 

(41) 

(46) 

HYPERPLASIA,  EPITHELIAL 

1 (11*) 

1 (2%) 

3 

(7%) 

ENDOCRINE  SYSTEH 

•ADRENAL  CORTEX 

[10) 

[45) 

[4  8) 

CYTOHEGALY 

4 (40%) 

21  (47%) 

19 

(40%) 

ATROPHY,  NOS 

1 

(2%) 

HYPERPLASIA,  NOS 

1 (10%) 

1 [2%) 

2 

[4%) 

HYPERPLASIA,  FOCAL  ■ __ 



^ I133J 

2_ 

11211 

I NDHBEE  or 
♦ NOHEER  OF 


ANinULS  WITH  TISSOE 
RNinXLS  HECROPSIED 


EX R HI  NED 


RICROSCOPICALLY 
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TABLE  E2  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

•THYROID 

HTPERPLRSIA,  C-CELI 
HTPBRPLISIA.  POILICDLRR-CBLL 

(9) 

6 

(67*) 

(39) 

23  (59*) 
1 (3*) 

(46) 

26  (57*) 
2 (4*) 

•PtRATHTROIC 

HYPERPIASIR,  HOS 

(7) 

3 

(93*) 

(22) 

1 (5*) 

(28) 

2 (7*) 

•P»RCRP*TIC  ISLETS 
HYPERPIRSIA,  ROS 

(9) 

(44) 

4 (9») 

(40) 

PBPRODDCTIVE  STSTBB 

•OTERO S/ERDOBETRI OR 

TRPLARBATIOR,  SOPPORATIVE 
HYPERPLASIA,  ROS 
HYPERPLASIA,  CYSTIC 
BETAPLASIA,  SQOABOOS 
DYSPLASIA,  ROS 

!9) 

(45) 

1 (2*) 

4 (9*)' 
3 (7*) 
1 (2*) 

(48) 

3 (6*) 

4 (8*) 

•OVARY 

POLLICOLAB  CYST,  ROS 
HYPERPLASIA,  GRAROLOS A-CELL 

(8) 

1 

1 

(13*) 

(13*) 

(4  3) 

1 (2*) 
2 (5*) 

(46) 

1 (2*) 
3 (7*) 

RERVOOS  SYSTEH 

•BRAIR/BERIRGES 

PIBRCSIS 

19) 

1 

(11*) 

(44) 

(37) 

•BRAIR 

ECTOPIA 

(9) 

(44) 

(37) 

1 (3*) 

SPECIAL  SBRSE  ORGARS 

RORE 

HOSCOLOSKEIETAL  SYSTEH 

ROHE 

EODY  CAVITIES 

•PLBORA 

IRFLAHHATIOR.  CBRORIC 

(10) 

(50) 

1-  lai 

(50) 

# HOBBER  0?  RHIHRLS  WITH  TISSUE  EXRHINBD  HTCROSCOPICilLT 

• ROBBER  OP  JHIBRtS  RECROPSIED 
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TABLE  E2  FEMALE  RATS:  NONIMEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

GRANDIATION,  TISSOE 

1 (2%) 

AIL  OTHEP  SYSTEBS 
PONE 

SPECIAL  BOPPHOLOGY  SOBBAPY 

AOTO/BECPOPSY/HISTO  PEPF 
AOTO/BECPOPSY/NO  HISTO 

1 

1 

1 

* HOHBEB  OF  4BIHALS  BIIH  TISSOE  EXABISED  HICPOSCOPICALLt 

♦ NOBPEP  OF  AHIBALS  NECPOPSIED 
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APPENDIX  F 


SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
LESIONS  IN  MICE  FED  ALDRIN  IN  THE  DIET 
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TABLE  FI 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE 

FED  ALDRIN  IN  THE  DIET 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

IHIBAIS  INITIALIT  IN  STUDY 

10 

10 

50 

50 

ANIMALS  NBCROPSIED 

10 

10 

50 

48 

ANIMALS  EXAMINED  HISTOPATHOLOGICALLY 

10 

10 

50 

46 

INTEGUMENTARY  SYSTEM 

♦ SKIN 

GRANULATION,  TISSUE 

(10) 

(10) 

(50) 

(48) 

1 

(2*) 

RESPIRATORY  SYSTEM 

•LUNG/BRONCHUS 

(10) 

’10) 

(49) 

(45) 

HYPERPLASIA,  lYMPHOTC 

5 (50*) 

7 (70*) 

20  (41*) 

21 

(47*) 

ALONG 

INFLAMMATION,  INTERSTITIAL 
HYPERPLASIA,  EPITHELIAL 
HYPERPLASIA,  ALVEOLAR  EPITHELIUM 
HYPERPLASIA,  LYMPHOID 

(10) 

1 ;io*) 
1 (10») 
3 (30«) 

(10) 

(49) 

(45) 

2 

(4*) 

HEMATOPOIETIC  SYSTEM 

ISPLEEN 

HEMATOPOIESIS 

(9) 

(10) 

(49) 

(44) 

2 

(5*) 

ALYMPH  NODE 

HYPERPLASIA,  LYMPHOID 

(9) 

(9) 

(43) 

(45) 

1 

(2*) 

CIRCULATORY  SYSTEM 

AHEART 

PERIARTERITIS 

110) 

(10) 

(49) 

(43) 

1 

(2*) 

AHEART/VENTRICIE 
THROMBOSIS,  NOS 

(10) 

1 (10*) 

(10) 

(49) 

(43) 

♦CORONARY  ARTERY 

INFLAMMATION,  NOS 

(10) 

(10) 



(50) 

(48) 

f NDHBER  OF  »NI!1»LS 
♦ NUMBER  OF  ANIMAIS 


BITH  TISSUE 
NECRCFSIED 


EXAMINED  MICROSCOPICAllY 
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TABLE  FI  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

DIGESTIVE  SYSTEH 


•LIVEP 

£10) 

£10) 

£49) 

£46) 

INPLABBATIOH,  HOS 
INPIABBATIOH,  CHPONIC 

1 

£10S) 

1 

(2S) 

3 

(7S) 

NECPOSIS,  NOS 

1 (10X) 

1 

£2S) 

1 

£2S) 

HEPATOCYTOBEGALY 

5 

£10S) 

12 

£26S) 

HYPEPPIASIA,  NODDLAB 

3 

£6S) 

6 

£13S) 

♦BILE  DUCT 

(10) 

(10) 

(50) 

(48) 

INPLABBATIOH,  HOS 

1 (10X) 

1 

£10S) 

1 

£2S) 

APAHCREAS 

(9) 

(10) 

(49) 

(4  5) 

PEBIARTERITIS 
ATROPHY,  HOS 

1 (11») 

1 

£10S) 

•PANCREATIC  ACINUS 

(9) 

(10) 

(49) 

(45) 

ATROPHY,  NOS 

1 (1U) 

2 

(4S) 

3 

(7S) 

•LARGE  INTESTINE 

(10) 

(9) 

(48) 

(45) 

NEBATODIASIS 

1 

(2S) 

URINARY  SYSTEH 

•KIDNEY 

(10) 

£10) 

;49) 

£45) 

INPLAHBATION , INTERSTITIAL 

8 (SOS) 

6 

(60S) 

36 

(73S) 

27 

(60S) 

INPLAHHATION,  CHRONIC 
PERIARTERITIS 

H 

£40S) 

1 

£2S) 

AHYLCID,  NOS 

1 

(10S) 

•KIDNEY/TUBULE 

(10) 

(10) 

(49) 

(45) 

CYTOPLASBIC  VACUOLIZATION 

1 

(2S) 

1 

|2S) 

•URINARY  BLADDER 

(10) 

(10) 

(49) 

(44) 

INPLAHHATION,  ACUT E/C HBONIC 

1 

(10S) 

INPLAHHATION,  CHRONIC 
PERIARTERITIS 

1 

£10S) 

1 

£2S) 

1 

£2S) 

HYPEBPIASIA,  EPITHELIAL 
HETAPLASIA,  SQUAHOUS 

1 

£10S) 

1 

£2S) 

ENDOCRINE  SYSTEH 

•ADRENAL  CORTEX 

£9) 

£10) 

£47) 

£42) 

majsstix 

_1_ 

12SJ 

# NOBBEB  OP  UNIHALS  BITH  TISSUE  EXABINED  B ICEOSCOPICA II Y 

♦ NDBBEP  OP  AMIBAIS  NECPCPSIED 
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TABLE  FI  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

HTPERPIASIA,  BOS 

8 (89S) 

9 (90*) 

41  (87*) 

35  (83*) 

BBPRODOCTITE  STSTBH 

•PROSTATE 

MO) 

(10) 

(2) 

(45) 

INELAHHATION,  CHRONIC 

1 (10») 

•TESTIS 

(10) 

(9) 

(2) 

(45) 

GRANDIOHA,  SPERMATIC 

1 (50*) 

1 (2*) 

PERIARTERITIS 

1 (2*) 

ATROFHT,  NOS 

1 (50*) 

1 (2*) 

HHRVOOS  STSTBH 
NONE 


SCECIRL  SENSE  ORGANS 
NONE 


80SCDIOSKE1ET1L  STSTBH 
NONE 


BOOT  CATITIBS 
NONE 


ALL  OTHER  STSTEHS 
NONE 


SEBCIAL  HOBPHOLOGT  SOHHART 


1 

1 

2 

2 


B lOHBBI  OE  KIBALS  HITS  TISSOB  BliniBO  HICBOSCOPICiLLT 
* lORBBR  OP  ABIHILS  BBCBOPSIBD 


BO  LBSIOB  BBPORTBO 

AOTO/IECBOPST/BISTO  PBRP  1 

AOTO/NBCBOPST/BO  HISTO 
AOTOITSIS/BO  BBCBOPST 
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TABLE  F2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE 

FED  ALDRIN  IN  THE  DIET 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ENIHALS 

INITIAIIY  IN  STODY 

10 

50 

50 

ANIHALS 

NECROPSIED 

10 

48 

46 

ANIHALS 

EXAHINED  HISTOPATHCLOGICALLY 

10 

48 

45 

INTEGOflEHT*PY  SYSTEH 
NONE 


BESPIRUTORY  SYSTEH 


#10NG/BR0NCH0S 

(10) 

(48) 

(44) 

HYPERPLASIA,  LYHPHOID 

4 (40%) 

24  (50%) 

24  (55%) 

HEHATOPOIESIS 

1 (2%) 

ALONG 

(10) 

(48) 

(44) 

INPLAHHATIOH,  INTERSTITIAL 

2 (4%) 

INFLAHHAIION,  GR AN OLCH ATOOS 
HYPERPLASIA,  LYHPHOID 

2 (20%) 

1 (2%) 

HEHATOPOIBTIC  SYSTEH 

IBONB  HARROH 

(8) 

(1) 

(4) 

HYPERPLASIA,  HEHATOPOI ETIC 

1 (100%) 

4 (1001^ 

fSPLEEN 

(10) 

(48) 

(42) 

INPLAHHATION,  GRANDLCHATODS 
HYPERPLASIA,  LYHPHOID 

3 (6%) 

1 (2%) 

HEHATOPOIESIS 

1 (10%) 

1 (2%) 

3 (7%) 

•LYHPH  NODE 

(10) 

(47) 

(36) 

HYPERPLASIA,  PLASHA  CELL 
HYPERPLASIA,  RETICOLOH  CELL 

1 (2%) 

1 (3%) 

HYPERPLASIA,  LYHPHOID 

1 (10%) 

1 (3%) 

tTHYHOS 

(3) 

(5) 

(13) 

HXPBBPLASIA,  LYHPHOID 

1 (8%) 

CIBCOLXTOHY  SYSTBH 

• tIO)  {48)  :39) 

L_uii 

• HOBBBB  OP  IHIHBLS  IITH  TISSOB  BYtHIMED  HICBOSCOPICklLY 

* BQHBBB  OP  iHIH&iS  BBCBOFSIED 
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TABLE  F2  FEMALE  MICE;  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED  LOW  DOSE  HtCH  DOSE 

CONTROL 


DIGESTIVE  SYSTEM 


fSALIVAPt  GLAND 

!10) 

(1) 

(38) 

HYPEBPIASIA , 

INTBACUCTAL 

1 

(100*) 

niVEB 

(10) 

(48) 

(43) 

CYST,  NOS 
INFLAMMATION, 

NOS 

2 '20*) 

1 

(2*) 

1 

(2*) 

INFLAMMATION, 

ACUTE 

2 

(5*) 

INFLAMMATION, 

ACUTE/CHRONIC 

1 

(2*) 

1 

(2*) 

INFLAMMATION, 

CHRONIC 

11 

(23*) 

4 

(9*) 

INFLAMMATION, 

GRANULCMATOUS 

1 

(2*) 

HEPATOCYTOMEGALY 

1 

(2*) 

HYPEBPIASIA, 

NODULAR 

2 

(4*) 

3 

(7*) 

METAPLASIA,  OSSEOOS 

1 

(2*) 

•BILE  DUCT 

(10) 

(48) 

(46) 

INFLAMMATION, 

NOS 

3 (30«) 

1 

(2*) 

INFLAMMATION, 

CHRONIC 

7 

(15*) 

4 

(9*) 

IPANCBEAS 

(10) 

(48) 

(43) 

INFLAMMATION, 

INTERSTITIAL 

1 

(2*) 

INFLAMMATION, 

ACUTE 

1 

(2*) 

INFLAMMATION, 

CHRONIC 

2 

(4*) 

3 

(7*) 

INFLAMMATION, 

PERIABTEBITIS 

GRANULCMATOUS 

1 

(2*) 

1 

(2*) 

♦PANCREATIC  ACINOS 

(10) 

(48) 

(43) 

ATROPHY,  NOS 

2 

(4*) 

♦LARGE  INTESTINE 

(7) 

(41) 

(37) 

NEMATOEIASIS 

1 

(2*) 

URINARY  SYSTEM 

♦KIDNEY 

(10), 

;4  8) 

(43) 

INFLAMMATION, 

INTERSTITIAL 

5 (50«) 

24 

(50*) 

28 

(65*) 

INFLAMMATION, 

CHRONIC 

1 

(2*) 

AMYLOIDOSIS 

HYPERPLASIA, 

LYMPHOID 

1 (10*) 

1 

(2*) 

♦URINARY  BLADDER 

(10) 

(41) 

(19) 

INFLAMMATION. 

GRANULCMATOUS 

1 

CM 

I NUMBER  OF  ANIMA 

LS  BITH  TISSUE 

EXAMINED  MICROSCOPICALLY 

♦ NDHBES  OF  ANIMALS  NICBOPSIED 
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TABLE  F2  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

CONTROL 

LOW  DOSE 

HIGH  DOSE 

ENDOCRINE  STSTEB 

tPITDITARY 

HYPERPLASIA,  CHROBCPHOB E-C ELI 

(45) 

2 (4%) 

(32) 

lADRENAL 

INFLABBATION,  ACUTE 

(10) 

1 (10%) 

(47) 

(36) 

♦ADRENAL  CORTEX 
CYTOBEGALY 
HYPERPLASIA,  NOS 

(10) 

10  ;ioo%) 

(47) 

46  (98%) 

(36) 

1 (3%) 
34  (94%) 

•THYROID 

HYPERPLASIA,  NOS 
HYPERPLASIA,  FOLLICULAR -CELL 

(10) 

(46) 

(32) 

2 (6%) 
1 (3%) 

REPRODUCTIVE  SYSTEB 

•UTERUS 

INFLABBATION,  ACUTE 

;i0) 

(47) 

1 (2%) 

(43) 

•UTERUS/ENDOMETRIUB 

INFLABBATION,  SUPPURATIVE 
INFLABBATION,  ACUTE 
HYPERPLASIA,  CYSTIC 

(10) 

1 (10%) 

8 ;80%) 

(4-') 

9 (19%) 
34  (72%) 

(43) 

1 (2%) 

5 (12%) 
28  (65%) 

•OVARY 

FOLLICULAR  CYST,  NOS 
INFLABBATION,  SUPPURATIVE 
INFLABBATION,  ACUTE 
INFLABBATION,  CHRONIC 

(10) 

3 (30%) 
1 (10%) 

(47) 

10  (21%) 
3 (6%) 

7 (15%) 
1 (2%) 

(39) 

3 (8%) 

4 (10%) 
8 (21%) 

NERVOUS  SYSTEB 

NONE 

SPECIAL  SENSE  ORGANS 

NONE 

BUSCULOSKELETAL  SYSTEB 

♦ BONE 

FIBROUS  DYSPLASIA 

(10) 

(48) 

6 (13%) 

(46) 

I NDBBEP  OP 
* NOHEER  OF 


4NIMRLS  WITH  TISSUE 
UNIHALS  NECROPSIED 


EXABINED 


BICPOSCOPICAILY 
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TABLE  F2  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


MATCHED 

LOW  DOSE 

HIGH  DOSE 

CONTROL 

BODY  CAVITIES 

♦PEBITOHEOn 

(10) 

(48) 

(46) 

IBFIAHHAT10N,  ACDTE 

4 (8%) 

INFLAHHATION,  CHBONIC 

1 (2*) 

•MESENTEBY 

(10) 

(48) 

(46) 

INPLAHHATION,  GB ANDICHATOOS 

1 12%) 

HECBOSIS,  FAT 

1 (2*) 

All  OTHEB  SYSTEES 

ADIPOSE  IISSOE 

IHPIAEBATIOH,  NOS 

1 

SPECIAl  HOBPHOIOGY  SDHHABY 

NO  lESICN  BEEOBTED 

5 

AOTO/NICBOPSY/NO  HISTO 

1 

AOTOLYSIS/NO  NECBOPSY 

2 

4 

I NOHBEP  OP  UMinULS  SITH  TISSOE  EIABIBED  HICBOSCOPICALLT 
• BDHBEB  OP  AHIHilS  HECBOPSIED 
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APPENDIX  G 


SUMMARY 

LESIONS 


OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
IN  RATS  FED  DIELDRIN  IN  THE  DIET 
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TABLE  G1 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  RATS 

FED  DIELDRIN  IN  THE  DIET 


CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMAIS  INITIALLY  IN  STUDY 
ANIMALS  NECROPSIED 

ANIMALS  EXAMINED  HISTOPATHOLOGICA LL Y 

1 0 
10 
10 

50 

46 

46 

50 

50 

50 

INTEGUMENTARY  SYSTEM 
♦SKIN 

(10) 

(46) 

(50) 

INFLAMMATION,  GB A NU LCMATOUS 

1 (105t) 

1 (2X) 

PERIARTERITIS 

2 (4?t) 

RESPIBATCRY  SYSTEM 

♦TRACHEA 

(10) 

(35) 

(37) 

INFLAMMATION,  SUPPURATIVE 

1 (3%) 

INFLAMMATION,  CHRONIC 

1 (3%) 

2 (5%) 

#LUNG/EEONCHIOLE 

(10) 

(45) 

(46) 

METAPLASIA,  SQUAMOUS 

1 (10%) 

♦ LUNG 

(10) 

(45) 

(46) 

INFLAMMATION,  INTERSTITIAL 
PNEUMONIA,  ASPIRATION 

2 (4%) 

1 (2%) 

PERIARTERITIS 

1 (2%) 

CHOLESTEROL  DEPOSIT 

2 (4%) 

ALVEOLAR  MACROPHAGES 

2 (20%) 

15  (33%) 

15  (33%) 

HYPERPLASIA,  ALVEOLAR  EPITHELIUM 

1 (2%) 

1 (2%) 

HYPERPLASIA,  LYMPHOID 

8 (80%) 

1 (2%) 

♦LUNG/AIVEOLI 

(10) 

(45) 

(46) 

INFLAMMATION,  SUPPURATIVE 

1 (10%) 

2 (4%) 

4 (9%) 

HEMATOEOIETIC  SYSTEM 

♦SPLEEN 

(10) 

(41) 

(43) 

HEMORRHAGE 

1 (2%) 

FIBROSIS,  FOCAL 

1 (2%) 

1 (2%) 

HEMOSIDEROSIS 

5 (12%) 

6 (14%) 

HYPERPLASIA,  RETICULUM  CELL 

1 (10%) 

1 (2%) 

HEMATOPOIESIS 

5 J12%i 

3 iZ%I__. 

» NUHBEB  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
♦ NUMBER  OF  ANIMALS  NECROPSIED 


TABLE  G1  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

ILYMFH  NODE 

(10) 

(38) 

(34) 

HEMORRHAGE 

1 

(3*) 

INFLAMMATION,  SUFEUBATIVE 
NECBCSIS,  FOCAL 
UYPEEFLASIA,  PLASMA  CELL 

1 

(10S) 

1 

(3*) 

1 

(3*) 

HIFEBFLASIA,  BETICULUH  CELL 

2 

(6*) 

HYFEBFLASIA,  LYMPHOID 

1 

(10X) 

3 

(8*) 

1 

(3*) 

•THYMUS 

(6) 

(27) 

(23) 

CYST,  NOS 

6 

(22*) 

3 

(13*) 

CIRCULATCRY  SYSTEM 

•HEART 

(10) 

(<»3) 

(45) 

FIBROSIS 

1 

(10») 

•MYOCABCIUM 

(10) 

(43) 

(45) 

INFLAMMATION,  NOS 

1 

(10S) 

FIBROSIS 

8 

(80%) 

23 

(53*) 

23 

(51*) 

CALCIFICATION,  NOS 

1 

(2*) 

♦AORTA 

(10) 

C»6) 

(50) 

CALCIFICATION,  NOS 

1 

(2*) 

2 

(***) 

♦CORONARY  ARTERY 

(10) 

(46) 

(50) 

CALCIFICATION,  NOS 

1 

(2S) 

1 

(2*) 

DIGESTIVE  SYSTEM 

•LIVER 

(10) 

(44) 

(47) 

INFLAMMATION,  SUPPURATIVE 

1 

(10X) 

GRANULOMA,  NOS 
NECBCSIS,  FOCAL 

1 

(10S) 

1 

(2*) 

HEPAIOCYIOMEGALY 

6 

(60X) 

17 

(39*) 

20 

(••3*) 

HYPERPLASIA,  FOCAL 
HEMATOPOIESIS 

1 

(10X) 

1 

(2*) 

♦BILE  DUCT 

(10) 

(46) 

(50) 

INFLAMMATION,  NOS 

6 

(60X) 

FIBROSIS 

2 

(20*) 

7 

(15*) 

3 

(6*) 

HYPERPLASIA,  NOS 

9 

(90*) 

34 

(74*) 

25 

(50*) 

•PANCREAS 

(10) 

(40) 

(39) 

INFLAMMATION,  NOS 
INFLAMMATION,  SUPPURATIVE 

1 

(10*) 

2 

(5*) 

1 

(3*) 

FIBROSIS 

2 

(20*) 

1 

(3*) 

_ ££fummis  _ 

5_ 

J132i_. 

4 

J10*i.„ 

• NUHBBB  OP 

* NUHBEB  OF 


ANIMALS  HUH  TISSUE  EXAMINED  MICROSCOPICALLY 
ANIMALS  NECBOPSIED 
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TABLE  G1  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

♦PANCREATIC  ACINUS 

(10) 

(40) 

(39) 

ATROPHY,  NOS 

6 

(15%) 

♦STOMACH 

(10) 

(42) 

(43) 

ULCER,  FOCAL 

INFLAMMATION,  CHRONIC  FOCAL 

1 

(2%) 

2 

(5%) 

PERIARTERITIS 

1 

(2%) 

HYPERKERATOSIS 

1 

(2%) 

♦GASTRIC  MUCOSA 

(10) 

(42) 

(43) 

CALCIFICATION,  NOS 

2 

(5%) 

2 

(5%) 

♦SMALL  INTESTINE 

(10) 

(40) 

(39) 

P ERIARTERITIS 

2 

(5%) 

1 

(3%) 

♦LARGE  INTESTINE 

(10) 

(41) 

(38) 

EEEHA,  NOS 

1 

(2%) 

PERIARTERITIS 

1 

(2%) 

1 

(3%) 

URINARY  SYSTEM 

♦KIDNEY 

(10) 

(46) 

(45) 

INFLAMMATION,  NOS 

3 (30%) 

INFLAMMATION,  CHRONIC 

6 (60%) 

45 

(98%) 

43 

(96%) 

PERIARTERITIS 

1 

(2%) 

1 

(2%) 

♦KIDNEY/EELVIS 

(10) 

(46) 

(45) 

INFLAMMATION,  SUPPURATIVE 

4 

(9%) 

3 

(7%) 

HYPERPLASIA,  EPITHELIAL 

6 (60%) 

10 

(22%) 

18 

(40%) 

♦URINARY  BLACCER 

(10) 

(36) 

(39) 

INFLAMMATION,  NOS 

7 

(18%) 

HYPERPLASIA,  EPITHELIAL 

1 (10%) 

10 

(2  8%) 

18 

(46%) 

ENDOCRINE  SYSTEM 

♦PITUITARY 

(10) 

(35) 

(37) 

CYST,  NOS 

1 (10%) 

6 

(17%) 

2 

(5%) 

HYPERPLASIA,  CHROMOPHOBE-CELL 

4 

(11%) 

♦ADRENAL 

(10) 

(41) 

(43) 

PERIARTERITIS 
£IlCMJgG^J,Y 

1 

(2%) 

1_ 

S2%1 

# NUHBEB  OF  ANIHALS  WITH  TISSOE  EXAHINED  MICROSCOPICALLY 

♦ NUMBER  OF  ANIHALS  NECROPSIED 
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TABLE  G1  MALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

lADRENAL  CORTEX 

(10) 

(41) 

(43) 

CYTOMEGALY 

HYPERPLASIA,  NODULAR 
HYPERPLASIA,  NOS 

8 (80*) 
1 (10S) 
1 (10*) 

17  (41*) 

19 

(44*) 

HYPERPLASIA,  FOCAL 
ANGIECTASIS 

2 (20*) 
1 (10*) 

6 (15*) 

6 

(14*) 

ITHYROID 

ULTIMOBR ANCHIAL  CYST 
CYTOMEGALY 

(10) 

(40) 

2 (5X) 
1 (3%) 

(36) 

HYPERPLASIA,  C-CELL 
HYPERPLASIA,  FOLLICULAR-CELL 

7 (7  0S) 

2 3 (5  3*) 

3 (8*) 

25 

(69*) 

tPARATHYROID 

(6) 

(32) 

(28) 

HYPERPLASIA,  NOS 

5 (16*) 

5 

(18*) 

#PANCBEATIC  ISLETS 

(10) 

(40) 

(39) 

HYPERPLASIA,  NOS 

2 (20*) 

3 (8*) 

7 

(18*) 

REPRODUCTIVE  SYSTEM 

♦PROSTATE 

(10) 

(43) 

(40) 

INFLAMMATION,  SUPPURATIVE 

2 (20*) 

18  (42*) 

20  (50*) 

PERIARTERITIS 

2 (5*) 

HYPERPLASIA,  NOS 

1 (3*) 

METAPLASIA,  SQUAMOUS 

1 (10*) 

1 (2*) 

15  (38*) 

•TESTIS 

(10) 

(41) 

(46) 

P ERIARTERITIS 

1 (10*) 

4 (10*) 

3 (7*) 

ATROPHY,  NOS 

6 (60*) 

36  (88*) 

32  (70*) 

NERVOUS  SYSTEM 

• BR AIN/BENINGES 

(10) 

(43) 

(46) 

INFLAMMATION,  NOS 

1 (2*) 

INFLAMMATION,  FOCAL 

1 (2*) 

1 (2*) 

FIBRCSIS,  FOCAL 

1 (2*) 

•BRAIN 

(10) 

(43) 

(46) 

HEMORRHAGE 
INFLAMMATION,  FOCAL 

1 (10*) 

1 (2*) 

NECROSIS,  FOCAL 
_ AJIGlfCTiSIS  _ _ 

1 (10*) 

1_J2JL 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 


TABLE  G1  MALE  RATS:  NONNEOPLASTIC  LESIONS  (COWTINUED) 


CONTROL  LOW  DOSE  HIGH  DOSE 


SPECIAL  SENSE  ORGANS 
NONE 

MUSCULOSKELETAL  SYSTEM 
NONE 

BODY  CAVITIES 
NONE 

ALL  OTHER  SYSTEMS 
NONE 

SPECIAL  MORPHOLOGY  SUMMARY 

AUTO/NECBOPSY  PERP/IIISTO  PEBF  1 

AUTOLYSIS/NO  NECROPSY  PERFORMED  4 
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TABLE  G2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  RATS 

FED  DIELDRIN  IN  THE  DIET 


CONTROL  LOW  DOSE  HIGH  DOSE 


ANIMALS  JMTIAILY  IN  STUDY 

1 0 

50 

50 

ANIMALS  NECROPSIED 

10 

49 

49 

ANIMALS  EXAMINED  HISTOPATHOLOGICA LL Y 

10 

47 

48 

INTEGUMENTARY  SYSTEM 

♦SKIN 

(10) 

(49) 

(49) 

INFLAMMATION,  GRANULOMATOUS 

2 (4%) 

RESPIRATORY  SYSTEM 

#LUNG 

(9) 

(45) 

(46) 

INFLAMMATION,  INTERSTITIAL 

1 (lU) 

2 (4%) 

PNEUMONIA,  ASPIRATION 

7 (15%) 

ABSCESS,  NOS 

1 (2%) 

CHOLESTEROL  DEPOSIT 

1 (2%) 

AIVECLAR  MACROPHAGES 

1 (in) 

16  (36%) 

11  (24%) 

#LUNG/ALVEOLI 

(9) 

(45) 

(46) 

INFLAMMATION,  SUPPURATIVE 

3 (7%) 

1 (2%) 

HEMATOPOIETIC  SYSTEM 

# SPLEEN 

(7) 

(45) 

(40) 

HEMOSIDEROSIS 

2 (4%) 

1 (3«) 

HEMATOPOIESIS 

3 (7%) 

10  (25%) 

•THYMUS 

(7) 

(31) 

(32) 

CYST,  NOS 

4 (57%) 

8 (26%) 

9 (28%) 

CIRCULATORY  SYSTEM 

•MYOCARDIUM 

(8) 

(46) 

(40) 

FIBROSIS 

3 (38%) 

18  (39%) 

14  (35%) 

DIGESTIVE  SYSTEM 

•SALIVARY  GLAND 

(9) 

(46) 

(40) 

INFLAMMATION.  FOCAL 

J_J22I 

- 1 Ji»i— . 

i NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
♦ NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  G2  FEMALE  RATS:  IMONNEOPLASTIC  LESIONS  (CONTINUED) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

#LIVER 

(9) 

(4  7) 

(44) 

ECTOPIA 

1 

(2*) 

GRANULOMA,  NOS 
FIBROSIS,  FOCAL 

1 

(2*) 

1 

(2*) 

NECROSIS,  FOCAL 

4 

(9*) 

1 

(2*) 

HEPATCCYTCMEG ALY 

1 

(1U) 

9 

(1  9*) 

2 

(5*) 

ANGIECTASIS 

3 

(6S) 

2 

(5*) 

HEMATOPOIESIS 

1 

(2*) 

2 

(5*) 

♦BILE  DUCT 

(10) 

(49) 

(49) 

FIBRCSIS 

1 

(10*) 

4 

(8*) 

4 

(8*) 

HYPERPLASIA,  NOS 

7 

(70*) 

38 

(7  8*) 

22 

(45*) 

#PANCREAS 

(9) 

(46) 

(37) 

FIBROSIS 

7 

(15*) 

1 

(3%) 

PERIARTERITIS 

1 

(2*) 

1 

(3*) 

#PANCREATIC  ACINUS 

(9) 

(46) 

(37) 

ATROPHY,  NOS 

1 

(11X) 

7 

(15*) 

8 

(22*) 

ISTCMACH 

(10) 

(47) 

(40) 

ULCER,  FOCAL 

1 

(10*) 

1 

(2*) 

1 

(3*) 

URINARY  SYSTEM 

IKIDNEY 

(9) 

(46) 

(42) 

INFLAMMATION, 

CHRONIC 

6 

(67*) 

39 

(8  5*) 

34 

(81*) 

HYPERPLASIA, 

EPITHELIAL 

1 

(2*) 

#KIDNEY/EELVIS 

(9) 

(46) 

(42) 

INFLAMMATION, 

SUPPURATIVE 

1 

(11*) 

HYPERPLASIA, 

EPITHELIAL 

5 

(56*) 

9 

(2  0*) 

12 

(29*) 

iURINARY  BLADDER 

(9) 

(43) 

(36) 

INFLAMMATION, 

NOS 

1 

(11*) 

1 

(2*) 

HYPERPLASIA, 

EPITHELIAL 

1 

(11*) 

7 

(1  6») 

4 

(1  1%) 

ENDOCRINE  SYSTEM 

APITUITARY 

(6) 

(41) 

(33) 

CYST,  NOS 

4 (10*) 

4 (12S) 

CYTCMEGALY 

1 (3*) 

♦ADRENAL  CORTEX 

(9) 

(45) 

(90) 

CYTCMEGALY 

4 (44*) 

14  (31X) 

21  (53*) 

HYPERPLASIA.  FOCAL 

1 (11*) 

1 J2*l 

8 (2  0*) 

# NUMBEB  or  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

♦ NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  G2  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

ITHYROIt 

ULTIMOBRANCHIAL  CYST 
CYSTIC  FOLLICLES 
ATROPHY,  NOS 
HYPERPLASIA,  C-CELL 
HYPERPLASIA,  FOLLICULAR-CELL 

(U) 

1 (25%) 

4 (100%) 
1 (25%) 

(45) 

2 (4%) 

1 (2%) 
32  (71%) 

4 (9%) 

(41) 

3 (7%) 

31  (76%) 

6 (15%) 

♦PARATHYROID 

HYPERPLASIA,  NOS 

(7) 

(24) 

1 (“S) 

(24) 

REPROEUCTIVE  SYSTEM 

♦VAGINA 

HYPERPLASIA,  PSEUDOEPITHELIOM ATO 

(10) 

(49) 

1 (2%) 

(49) 

♦UTERUS/ENDOMETRIUM 

INFLAMMATION,  SUPPURATIVE 
HYPERPLASIA,  CYSTIC 

(10) 

1 (10%) 
1 (10%) 

(46) 

2 (4%) 

3 (7%) 

(40) 

1 (3%) 

♦OVARY 

FOLLICULAR  CYST,  NOS 
HYPERPLASIA,  GRAN ULOS A-CELL 

(10) 

(45) 

3 (7%) 
1 (2%) 

(41) 

NERVOUS  SYSTEM 

♦BR AIN/HENINGES 

FIBROSIS,  FOCAL 

(8) 

2 (25%) 

(46) 

1 (2%) 

(40) 

3 (8%) 

♦ BRAIN 

MINERALIZATION 
ATROPHY,  NOS 

(8) 

(46) 

(40) 

1 (3%) 
1 (3%) 

SPECIAL  SENSE  ORGANS 

NONE 

MUSCULOSKELETAL  SYSTEM 

♦SKELETAL  MUSCLE 

INFLAMMATION,  SUPPURATIVE 

(10) 

1_I10S1 

(49) 

(49) 

f NUHBEB  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  G2  FEMALE  RATS:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


CONTROL 

LOW  DOSE 

HIGH  DOSE 

BODY  CAVITIES 

♦PERITONEOM 

(10) 

(49) 

(49) 

INFLAMMATION,  GRANULOMATOUS 

1 (10%) 

1 (2%) 

ALL  OTHER  SYSTEMS 

NONE 

SPECIAL  MORPHOLOGY  SUMMARY 

AUTO/NECROPSY  PERF/HISTO  PERF 

1 

2 

AUTOLYSIS/NECROPSY  PERF/NO  HI3TO 

2 

1 

AUTOIYSIS/NO  NECROPSY  PERFORMED 

1 

1 
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APPENDIX  H 


SUMMARY 

LESIONS 


OF  THE  INCIDENCE  OF  NONNEOPLASTIC 
IN  MICE  FED  DIELDRIN  IN  THE  DIET 
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TABLE  HI 

SUMMARY  OF  THE  INCtDENCE  OF  NONNEOPLASTIC  LESIONS  IN  MALE  MICE 

FED  DIELDRIN  IN  THE  DIET 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOWOOSE 

HIGH  DOSE 

ANIMALS  INITIALLY  IN  STUDY 

10 

10 

50 

50 

ANIMALS  NECBOPSIED 

10 

10 

50 

48 

ANIMALS  EXAMINED  HISTOPATHOLOGICA LL Y 

8 

10 

50 

46 

INTEGUMENTABY  SYSTEM 

♦ SKIN 

INFLAMMATION,  FOCAL 

(10) 

(10) 

(50) 

1 (2*) 

(48) 

BESPIEAICBY  SYSTEM 

#LONG/BBONCHIOIE 

HYPEBPLASIA,  EPITHELIAL 

(8) 

(10) 

(50) 

(46) 

1 

(2*) 

• LUNG 

HEMOBBHAGE 

ALVECLAB  HACBOPHAGES 
HYPEBPLASIA,  AIVEOLAB  EPITHELIUM 

(8) 

1 (13*) 

(10) 

(50) 

(46) 

1 

1 

(2S) 

(2*) 

HEMATOPOIETIC  SYSTEM 

•CEBVICAL  LYMPH  NODE 

HYPEBPLASIA,  LYMPHOID 

(7) 

(10) 

(49) 

(36) 

1 

(3*) 

•TBACHEAL  LYMPH  NODE 

HYPEBPLASIA,  LYMPHOID 

(7) 

(10) 

(49) 

(36) 

1 

(3S) 

CIBCULATCBY  SYSTEM 

•HYOCABDIUM 

FIBBOSIS 

(8) 

(10) 

(50) 

1 (2%) 

(45) 

DIGESTIVE  SYSTEM 

•LIVEB 

INPiiMHiT10N^_f;2£ii  

(8) 

(10) 

(50) 

__1_J2Si 

(45) 

« NUnBEB  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICBOSCOPICALLY 
♦ BOMBEB  OP  ANIMALS  NECBOPSIED 
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TABLE  HI  MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

LIVER  CCNT. 

NECBCSIS,  FOCAL 

1 (13*) 

1 (10*) 

2 

(4*) 

METAMORPHOSIS  FATTY 

1 

(2*) 

CYTOPLASMIC  VACUOLIZATION 

1 

(2*) 

HEPATOCYTCMEGALY 

2 

(4*) 

2 (4*) 

HYPERPLASIA,  NODULAR 

2 (4*) 

HYPERPLASIA,  DIFFUSE 

1 (2%) 

#LI VER/CAUDATE  LOBE 

(8) 

(10) 

(50) 

(45) 

TORSION 

1 

(2*) 

♦BILE  EUCT 

(10) 

(10) 

(50) 

(48) 

INFLAMMATION,  FOCAL 

1 

(2*) 

INFLAMMATION,  SUPPURATIVE 

1 

(2*) 

HYPERPLASIA,  FOCAL 

1 

(2*) 

IPANCBEAS 

(7) 

(10) 

(50) 

(45) 

INFLAMMATION,  GRANULOMATOUS 

1 ( 1 4 S) 

♦LARGE  INTESTINE 

(3) 

(8) 

(19) 

(28) 

INFLAMMATION,  FOCAL  GRANULOHATOU 

1 (“*) 

NEMATODIASIS 

1 

(5*) 

1 (9X) 

URINARY  SYSTEM 

♦KIDNEY 

(8) 

(10) 

(50) 

(45) 

MULTIPLE  CYSTS 

1 (13*) 

PERIARTERITIS 

1 

(2*) 

♦KIDNEY/COBTEX 

(8) 

(10) 

(50) 

(45) 

REGENERATION,  NOS 

1 

(2*) 

♦KIDNEY/TUBULE 

(8) 

(10) 

(50) 

(45) 

CALCIFICATION,  FOCAL 

1 (13S) 

REGENERATION,  NOS 

1 

(2*) 

♦URINARY  BLADDER 

(7) 

(10) 

(49) 

(36) 

HYPERPLASIA,  EPITHELIAL 

1 

(2S) 

ENDOCRINE  SYSTEM 

♦THYROID 

(8) 

(9) 

(42) 

(38) 

HYPERPLASIA,  FOLLICULAR-CELL 

3 

(7*) 

♦PARATHYROID 

(6) 

(9) 

(19) 

(27) 

HYPERPLASIA.  NOS 

_l_ii»lL, 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

♦ NUMBER  OF  ANIMALS  NECROESIED 
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TABLE  m MALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


HIGH  DOSE  LOW  DOSE 

CONTROL  CONTROL 


LOW  OOSE 


HIGH  DOSE 


REPRODUC1IVE  SYSTEIl 

IPROSTATE  (7)  (10) 

HYPERPLASIA,  EPITHELIAL 

NERVOUS  SYSTEM 

•BRAIN  (7)  (10) 

INPLAMHATION,  FOCAL 

SPECIAL  SENSE  ORGANS 
NONE 

MUSCULOSKELETAL  SYSTEM 
NONE 

BODY  CAVITIES 
NONE 

ALL  OTHER  SYSTEMS 
NCNE 

SPECIAL  FORPHOLOGY  SUMMARY 

NO  LESION  REPORTEC  5 6 

AUIOLYSIS/NECROPSY  PERP/HO  IIISTO  2 

AUTOIYSIS/NO  NECROPSY  PERFORMED 


(1*9)  (45) 

1 (2%) 


(50)  (45) 

1 (2*) 


28 


23 

2 

2 
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TABLE  H2 

SUMMARY  OF  THE  INCIDENCE  OF  NONNEOPLASTIC  LESIONS  IN  FEMALE  MICE 

FED  DIELDRIN  IN  THE  DIET 


HIGH  DOSE 
CONTROL 

LOW  OOSE 
CONTROL 

LOW  OOSE 

HIGH  DOSE 

ANIMAIS  INITIALLY  IN  STUDY 

10 

10 

50 

50 

ANIMALS  NECROPSIED 

10 

10 

50 

50 

ANIMALS  EXAMINED  H1ST0PATH0L06ICA LLY 

10 

10 

50 

50 

INTEGUMENTARY  SYSTEM 

NONE 

RESPIRATORY  SYSTEM 

#LUNG 

(10) 

(10) 

(50) 

(50) 

ALVEOLAR  MACROPHAGES 

1 (2*) 

HYPERPLASIA,  ALVEOLAR  EPITHELIUM 

1 (2S) 

HEMATOPOIETIC  SYSTEM 

*BONE  MARROW 

FIBROSIS 

•SPLEEN 

(10) 

(10) 

(<I8) 

(50) 

INFLAMMATION,  FOCAL  GRANULCMATOU 

1 (10X) 

HYPERPLASIA,  LYMPHOID 

2 (4*) 

HEMATOPOIESIS 

1 (10*) 

5 (10*) 

4 (8*) 

•LYMPH  NODE 

(10) 

(3) 

(49) 

(50) 

INFLAMMATION,  SUPPURATIVE 

1 (2*) 

ANGIECTASIS 

1 (2*) 

HYPERPLASIA,  LYMPHOID 

2 (<»*) 

•MESENTERIC  L.  NODE 

(10) 

(3) 

(49) 

(50) 

INFLAMMATION,  ACUTE 

1 (2%) 

INFLAMMATION,  GRANULOMATOUS 

1 (2*) 

CIRCULATCRY  SYSTEM 

I NUHEER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* NUMBER  OF  ANIMALS  NECROPSIED 
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TABLE  H2  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOWOOSE 

HIGH  DOSE 

DIGESTIVE  SYSTEM 


♦LIVER 

(10) 

(10) 

(50) 

(49) 

INFLAMMATION,  SUPPURATIVE 

1 (2*) 

NECROSIS,  FOCAL 

1 (2*) 

2 (4*) 

HEPATCCYTOMEGALY 

1 (2*) 

1 (2*) 

HYPERPLASIA,  NODULAR 

1 (2*) 

HYPERPLASIA,  RETICULUM  CELL 

1 (10*) 

HEMATOPOIESIS 

1 (2*) 

#LI VER/CEN TRI LOBULAR 

(10) 

(10) 

(50) 

(49) 

NECROSIS,  NOS 

1 (2*) 

METAMORPHOSIS  FATTY 

1 (2*) 

♦GALLBLADDER 

(10) 

(10) 

(50) 

(50) 

HYPERPLASIA,  EPITHELIAL 

1 (2%) 

♦BILE  DUCT 

(10) 

(10) 

(50) 

(50) 

INFIAHMATIGN,  NOS 

1 (2*; 

♦PANCREAS 

(10) 

(10) 

(50) 

(50) 

INFLAMMATION,  NOS 

2 (4*) 

INFLAMMATION,  FOCAL 

1 (2*) 

INFLAMMATION,  SUPPURATIVE 

1 (2*) 

1 (2*) 

INFLAMMATION,  GRANULOMATOUS 

1 (2*) 

FIBROSIS 

1 (2*) 

NECROSIS,  FAT 

1 (2*) 

METAMORPHOSIS  FATTY 

1 (2*) 

♦PANCREATIC  DUCT 

(10) 

(10) 

(50) 

(50) 

DILATATION,  NOS 

1 (10*) 

1 (2*) 

CYST,  NOS 

1 (2%) 

FIBROSIS 

2 (4*) 

♦PANCREATIC  ACINUS 

(10) 

(10) 

(5C) 

(50) 

ATROPHY,  NOS 

5 (10*) 

URINARY  SYSTEM 

♦KIDNEY 

(10) 

(10) 

(50] 

1 

(49) 

INFLAMMATION,  SUPPURATIVE 

1 

(2*) 

INFLAMMATION,  CHRONIC 

1 

(2*) 

3 

(6S) 

PERIVASCULAR  CUFFING 
NECROSIS,  FAT 

1 (10*) 

2 (20*) 

1 

(2*) 

1 

(2*) 

AMYLCIDCSIS 

1 

.J2%) 

# NUMBER  OF  ANIMALS  WITH  TISSUE  EXAMINED  MICROSCOPICALLY 

* NUMBER  OF  ANIMALS  NECROPSIED 


TABLE  H2  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

#KIDNEY/CORTEX 

LYMPHOCYTIC  INFLAM  INFILTRATE 

(10) 

(10) 

(50) 

(49) 

1 (2*) 

iKIDNEY/TUBOLE 

REGENERATION,  NOS 

(10) 

(10) 

(50) 

(49) 

2 (9*) 

ENDOCRINE  SYSTEM 

tADRENAL  CORTEX 

HYPERPLASIA,  FOCAL 

(10) 

(10) 

(49) 

1 (2*) 

(48) 

#THYROID 

CYSTIC  FOLLICLES 

(10) 

( 

(50) 

2 (4*) 

(49) 

2 (4*) 

REPRODUCTIVE  SYSTEM 

♦UTERUS/ ENDOMETRIUM 
INFLAMMATION,  NOS 
INFLAMMATION,  SUPPURATIVE 
HYPERPLASIA,  CYSTIC 

(10) 

2 (20*) 
7 (70*) 

(10) 

1 (10*) 
a (40*) 

(48) 

4 (8*) 

16  (3  3*) 

(50) 

1 (2*) 
10  (20*) 
16  (32*) 

•CVARY/CVIDUCT 

INFLIHHATION,  SUPPURATIVE 

(10) 

(10) 

(48) 

(50) 

2 (4*) 

♦OVARY 

CYST,  NOS 

INFLAMMATION,  SUPPURATIVE 

(10) 

2 (20X) 

(10) 

3 (3  0*) 

(50) 

4 (8*) 
10  (20*) 

(50) 

1 (2*) 
23  (46*) 

♦OVARY/RETE  OVARII 

HYPERPLASIA,  EPITHELIAL 

(10) 

(10) 

(50) 

1 (2*) 

(50) 

NERVOUS  SYSTEM 

♦BR AIN/MFNINGES 

INFLAMMATION,  FOCAL 

(10) 

(10) 

(50) 

(50) 

1 (2*) 

♦CEREBELLUM 

ATROPHY,  NOS 

(10) 

(10) 

(50) 

1 (2*) 

(5  0) 

SPECIAL  SENSE  ORGANS 

« NUHBEK  OF  ANItlALS  BITH  TISSUE  EXAMINED  MICROSCOPICALLY 
* MUHEER  OF  ANIMALS  NECROPSIED 
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TABLE  H2  FEMALE  MICE:  NONNEOPLASTIC  LESIONS  (CONTINUED) 


HIGH  DOSE 
CONTROL 

LOW  DOSE 
CONTROL 

LOW  DOSE 

HIGH  DOSE 

HUSCULOSRELETKL  SYSTEH 

NCNE 

BODY  CAVITIES 

*P£I)ITCNEUN 

INFIAtinATION, 

INFLAHHATION, 

NOS 

SUPPURATIVE 

(10) 

(10) 

(50) 

2 (US) 
1 (2S) 

(50) 

1 (2S) 

•PLEURA 

INFiAHHATlCN, 

FOCAL 

(10) 

(10) 

(50) 

1 (2S) 

(50) 

ALL  OTHER  SYSTEHS 

•MULTIPLE  ORGANS 

HYPERPLASIA,  LYMPHOID 

(10) 

(10) 

(50) 

(50) 

1 (2S) 

ADIPOSE  TISSUE 
INFLAMMATION, 

SUPPURATIVE 

1 

SPECIAL  MORPHOLOGY 

SUMMARY 

NO  LESION  REPORTED 

2 

2 

13 

1 1 
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APPENDIX  I 


ANALYSES  OF  THE  INCIDENCE  OF  PRIMARY  TUMORS 
IN  RATS  FED  ALDRIN  IN  THE  DIET 
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Relative  Risk  (Pooled  Control)^  0.667  0.942 

Lower  Limit  0.235  0.408 

Upper  Limit  1.737  2.134 
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Relative  Risk  (Pooled  Control)^  0.617  0.429 

Lower  Limit  0.109  0.046 

Upper  Limit  2.417  2.028 
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(continued) 

Matched  Pooled  Low  High 

Topography;  Morphology  Control  Control  Dose  Dose 


^H 

i“H 

• 

(U 

3 

• 

3 

3 

o 

4J 

U 

o 

4-1 

4J 

• 

•H 

iH 

CO 

• 

•H 

'H 

00 

in 

C 

IS. 

3 

in 

CM 

vO 

IS 

CO 

3 

IS 

3 

CO 

St 

la- 

vO 

• 

•H 

a\ 

•H 

CM 

St 

00 

\0 

• 

•H 

00 

•H 

CO 

vO 

in 

cn 

M-l 

4H 

m 

St 

cn 

z 

4-1 

CM 

44 

CO 

CM 

vO 

3 

• 

3 

• 

• 

• 

'' — 

3 

• 

3 

• 

• 

• 

vO 

M 

o 

M 

CM 

o 

CJN 

M 

O 

I-H 

*— 1 

O 

/*~N 

00 

00 

o 

^H 

• 

0) 

3 

• 

3 

3 

o 

4J 

Ml 

o 

4-i 

4J 

• 

•H 

•H 

o 

Vw' 

• 

•H 

•H 

CO 

CO 

3 

IS 

3 

vO 

IS 

in 

CO 

3 

CO 

3 

o 

IS 

CM 

o 

o 

• 

•H 

vO 

•H 

m 

>o- 

I-H 

o 

• 

•H 

-d- 

*H 

o 

IS 

O 

^H 

St 

z 

CM 

4-1 

ON 

I— 1 

CO 

z 

44 

in 

44 

I-H 

m 

3 

• 

3 

• 

• 

• 

3 

• 

3 

• 

• 

• 

CO 

M 

o 

M 

o 

o 

m 

I-H 

o 

I-H 

CM 

o 

CJN 

N 

00 

00 

o 

O 

• 

• 

o 

o 

• 

1 

• 

1 

CO 

1 

CO 

1 

f— H 

• 

00 

• 

m 

Z 

<3“ 

z 

St 

o 

o 

o 

CN 

o 

• 

• 

o 

O 

o 

• 

1 

• 

1 

o 

1 

CO 

1 

o 

o 

• 

>— H 

II 

^H 

z 

o 

Oi 

o 

4-1 

44 

4H 

.i-N 

44 

i-H 

I-H 

/S 

O 

r-H 

Ml 

O 

I-H 

Ml 

Ml 

O 

o 

Ml 

O 

O 

4J 

Ml 

B 

4-1 

Ml 

s 

3 

4-1 

3 

3 

4-1 

3 

iH 

O 

3 

H 

O 

3 

H 

iH 

O 

O 

3 

U 

O 

4J 

4-1 

U 

4-1 

Ml 

33 

B 

4-1 

4-1 

CJ 

44 

44 

33 

o 2 

•3 

•H 

•H 

•H 

•H 

3 

O 

33 

•H 

•H 

•H 

•H 

3 

1 Q 

(U 

B 

B 

T3 

B 

s 

> 

3 

3 

B 

B 

33 

B 

B 

> 

u o 

J3 

•H 

•H 

3 

•H 

•H 

Ml 

3 

-3 

•H 

•H 

3 

•H 

•H 

Ml 

(0  a 

CJ 

1-4 

1-4 

i-H 

h4 

3 

33 

CJ 

1-4 

^4 

I-H 

1-4 

3 

.H  -H 

4J 

O 

3 

< 

4-1 

O 

3 

3 o 

3 

M 

Ml 

O 

Ml 

Ml 

40 

3 

Ml 

Ml 

O 

Ml 

Ml 

40 

O M 

s 

3 

3 

Pm 

3 

3 

O 

rH 

X 

3 

3 

Ph 

3 

3 

O 

•H  «0 

a 

s«/ 

> 

3 

iHHO 

S-' 

a 

V ^ 

3 

CM 

<-{  O 

O 

3. 

O 

a 

4J 

3 

3 

O 

CM 

O 

CM 

44 

iH 

1-4 

o 

4.5 

z 

3 

CJ 

0 

4.5 

1-4 

z 

M 

Z 

3 

O M 

3 

3 

Ml 

1 

o 

3 

3 

Ml 

b O 

T3 

•H 

•H 

•H 

O 

3 

33 

•iH 

•H 

•H 

pi; 

pci 

3 

•H 

pc5 

pci 

Pm 

2 

CJ 

a 

o 

••  B 

CO 

0) 

3 

O 

• • 

Ml 

3 

3 

3 

O 

-o  o 

0) 

> 

> 

4-1 

33 

3 

3 

> 

> 

44 

•H  C 

3 

•H 

•H 

•H 

CJ 

3 

•H 

'iH 

o <u 

rH 

4J 

4-1 

3 

O 

I-H 

4-4 

44 

3 

M TO 

CO 

3 

3 

Ml 

M4 

3 

3 

3 

4.5 

> 

I-H 

I-H 

3 

>1 

O 

> 

I-H 

I-H 

3 

3 

3 

3 

J3 

3 

3 

3 

H 

CM 

Oi 

Pi 

z 

H 

CM 

pci 

Pi 

Z 

167 


CO 

03 

Pi 

cu 

rH 

03 

s 

C 

*H 

CO 

3-1 

O 

S 

3 

H 

03 

3-1 

4-1 

eg 

03 

B 

•H 

*H 

Q 

3-1 

Oi 

03 

42 

M-l 

4J 

O 

c 

03 

•H 

O 

c 

C 

03 

•H 

T3 

3-1 

•H 

T3 

O 

1 — 1 

G 

03 

M 

•H 

Q 

03 

42 

T3 

iJ 

03 

>4-1 

O 

CO 

03 

CO 

iH 

03 

(U 

»H 

43 

03 

H 


. — , 

m 

o 

o 

42 

3 

• 

CTt 

bO 

CO 

C/3 

CO 

00 

<r 

CO 

C3^ 

•H 

O 

CT> 

• 

CO 

00 

42 

•<r 

CN 

33 

Q 

e>0 

m 

O 

v£) 

1-4 

• 

• 

• 

• 

• 

• 

CN 

o 

O 

CJ^ 

CN 

o 

t-4 

CN 

>ri 

t-4 

C30 

O 

O 

3 

• 

CTt 

S 

CO 

C/3 

o 

42 

CO 

O 

00 

O 

o 

o 

o 

• 

UO 

•-a- 

O 

CN 

o 

1-J 

Q 

■<r 

z 

r-. 

o 

o\ 

CO 

>o 

• 

• 

• 

• 

• 

• 

CO 

o 

O 

CO 

o 

<Ti 

CO 

CT\ 

t-4 

V 

fs 

o 

r— 1 

o 

T3 

o 

• 

1 

3 

3-4 

c/3 

1 

t-H 

44 

CSI 

• 

O 

3 

UO 

z 

O 

O 

(X, 

O 

--4 

o 

—4 

• 

T2 

iH 

o 

3 

O 

>--✓ 

• 

42 

34 

c/3 

o 

O 

44 

o 

• 

4J 

3 

t-4 

z 

eg 

o 

S 

CJ> 

t-4 

>44 

>44 

i-H 

O 

iH 

34 

34 

O 

O 

42 

44 

34 

B 

3 

44 

3 

0 

o 

3 

H 

O 

U 

o 

3 

44 

44 

u 

44 

44 

Z 

w 

3 

T2 

•H 

•H 

•H 

•iH 

3 

o 

T3 

3 

s 

B 

X3 

g 

B 

> 

i-H 

<3 

42 

•H 

•H 

3 

•H 

•H 

34 

o 

O 

kJ 

iH 

hJ 

z 

3 

42 

44 

O 

3 

a 

3 

34 

34 

O 

3 

3 

Z 

3 

44 

s: 

3 

3 

34 

3 

3 

O 

o 

3 

a. 

' 

& 

a 

f— 1 

O 

a 

O 

a 

44 

CO 

4^ 

kJ 

z 

4<i 

z 

z 

3 

M 

3 

3 

34 

• « 

02 

•i4 

•H 

•iH 

73 

O 

#1 

Pi 

oc! 

3X4 

03 

42 

'H 

3 

3 

3 

44 

3 

3 

3 

O 

3 

3 

3 

3 

> 

> 

44 

•H 

3 

3 

3 

•H 

•H 

4.J 

0£ 

34 

t-H 

44 

44 

3 

3 

O 

O 

3 

3 

3 

O 

a 

3 

> 

I-H 

i-H 

3 

O 

O 

3 

3 

3 

3 

' — 

H 

&4 

34 

Pi 

Pi 

Z 

C 

O 


3 

1 

z 

• 

Z 

3 

3 

a 

z 

3 

3 

3 

3 

34 

3 

Z O 

O 

Ot 

Z 

Z 

3 -H 

z 

B 

o 

z 

3 3 Z 

00 

o 

o 

Z ^ -H 

o 

u 

Z 

Z 3 

z 

z 

Z 00 

o 

rO 

3 

3 

O X ’H 

z 

3 

3 

z 

3 

3 Z 3 

z 

3 

Z 

z 

3 

X -H 

3 

z 

3 

3 ^ Z 

o 

Z 

• 

34 

M 

O 

o 

O 

33 

/--N 

O 

>4  M 3 

z 

3 

3 

>44 

3 O 

3 

3 

O 

• 

Z 

m 

•H 

rH 

Z 

3 r--  3 

3 

o 

a 

44 

3 

3 

•H  -K  3 

z 

• 

3 

34 

> 

Z 

f44  r -H 

o 

O 

O 

3 

3 

s 

3 

z 

a 

rH 

O 

3 a M 

3 

V 

00 

o 

•H 

Z 3 3 

Z 

34 

Jo 

z 

Z o Z 

z 

04 

33 

• 

z 

z 

3 

3 44 

3 

B 

S-*t 

•H 

•H 

J4  00  O 

3t 

3 

Z 

a 

t — 1 

O 

3 

3 

3 

z 

3 

'H 

3 

Z Z •'> 

O 

Z 

3 

44 

Z 

•iH 

o z 

Z 

s 

Z 

<T> 

•H 

3 

■H  }4  3 

OO 

Z 

>o 

3 

Z 

/ — s 

3 Z O 

3 

O 

• 

> 3 >4 

33 

3 

Z 

M 

44 

34 

c/3 

3 O OO 

3 

> 

o 

O 

3 

Z 

• 

rH  O 

Z 

Z 

3 

Z 

1 rH 

3 

00 

3 

<y> 

Z 

3 

tt—^ 

to  33  O 

3 

CN 

3 

Z 

Z 3 >4 

Z 

3 

3 

3 

z 

z 

•H  XI  44 

Z 

z 

3 

>44 

•H 

3 

Z O 3 

3 

o 

B 

3 

3 

Z Z O 

3 

33 

3 

•H 

O 

Z 3 3 

3 

z 

3 

X 

•iH 

3 B 

3 

3 

3 

3 

3 

Z 

Z M 

Z 

Z 

Z 

3 

3 

•H 

0 3 3 

Z 

O 

3 

O 

3 

M X Z 

3 

Z 

z 

Z 

3 

00 

a.  z z 

O 

Z 

3 

rt 

00 

•H 

•H 

3 

3 

•H 

3 

g 

3 

3 Z 3 

3 

3 

Z 

00 

•H 

iH 

Z Z 

33 

3 

3 

3 

o 

Z 

Z -H  >4 

Z 

z 

3 

34 

3 

3 

O 

» O 

o 

z 

> 

3 

Z 

3 

3 Z 

3 

Z 

> 

>44 

3 

•H  Cl, 

Z 

B 

z 

3 

o 

O 

3 >n 

o 

3 

o 

3 

a o o 

z 

z 

Z 

Z 

34 

3 

3 M • 

3 

z 

3 

3 

3 

3 

•H 

O 00  o 

> 

Z 

44 

Z 

s 

V4 

O 

3 

Z 

B 

3 

u 

00  T3  V 

z 

Z 

3 

00 

3 

•H 

3 

3 

3 

Z 

•H 

3 

Z 

33  Z 04 

3 

z 

z 

3 

" — 

3 

z 

3 3 

z 

3 

3 

O 

Z 3 3 

3 

3 

z 

Z 

O 

3 >4  3 

3 

3. 

o 

3 

3 

B 

• 

3 Z Z 

Z 

3 

B 

B 

3 

o 

Z > 

3 

33 

z 

*iH 

3 

z 

1 

Z z 

O 

3 

44 

3 

• 

3 r-v 

Z 

Z 

> 

>z 

o 

3 z -X 

33 

O 

z 

z 

00 

O 

Z -X 

3 

Z 

3 

• 

3 

3 

V 

3 

Z 

z 

a 

> 

•H 

3 

•H  z 

Z 

3 

3 

•H 

34 

O 

z 

o a 

• 

/r-s 

3 

z 

O 

3 

3 

3 

3 3 

33 

z 

> 

z 

CJ 

3 

3 

3 

Z 3 O 

3 

3 

3 

00 

3 

Z 

Z 

3 

O O z 

z 

Z 

O 

3 

•H 

z 

S 3 00 

3 

33 

3 

z 

3 

O 

3 -H 

O 

3 

to 

3 

o 

3 

O 

3 

Z Z Z 

Z 

3 

z 

33 

z 

a 

B 

•iH 

z 

3 O 

33 

Z 

•H 

Z 

z 

3 

3 

3 

Z Q,  Z 

3 

Z 

Z 

z 

3 

O 

44 

3 

3 

O 0 Z 

•H 

z 

3 

o 

34 

Z 

Z 

O 3 

3 

z 

o 

o 

00 

>44 

z 

3 0 0 

3 

> 

3 

o 

O 

3 

O O 

Z 

Z 

Z 

o 

Z 

Z 

00 

3 3 1 

z 

O 

S'? 

z 

3 

34 

z 

3 

3 Z 33 

3 

Z 

>n 

z 

44 

3 

3 

Z 

33  Z 3 

• 

00 

a 

o> 

z 

3 

Z 

3 

•H 

z z 

CO 

3 

o 

3 

B 

3 

B 

o z o 

• 

3 

3 

3 

3 

34 

3 

3 

>4 

3 0 0 

55 

z 

z 

a 

H 

Z 

Z 

c 

•H  Z Di 

<3 

H 

H 

3 

3 

z 

CJ 

33 

3 

Z 

168 


CO 

4J 

C« 

oi 


cu 

o 

CM 

iH 

• 

cu 

cu 

• 

2 

o 

4J 

4-) 

o 

e 

cu 

'w*' 

• 

•H 

•H 

cr\ 

Vw' 

• 

cu 

CO 

C 

r~- 

fi 

m 

CM 

C/D 

o^ 

1^ 

CO 

m 

b 

o 

o 

a^ 

• 

•H 

vO 

•H 

CM 

(T> 

m 

• 

CO 

<» 

cyi 

00 

Q 

'd’ 

M-l 

o 

M-l 

CM 

O 

CM 

<!* 

z 

m 

CM 

UO 

m 

CM 

o 

c 

fi 

• 

a 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•H 

CM 

M 

o 

M 

•-H 

O 

o 

O 

CM 

o 

o 

•-H 

CO 

M 

0 
s 

3 

H 

cd 

4J 
>-i  0) 

1 Q 

•H 

}-i  cu 

CU  J3 


o c 

•H 

a) 

C3  *H 

cu  M 

TJ  t3 
•H  iH 


o 

o 

CM 

• 

• 

o 

o 

X! 

cu 

N-*' 

• 1 

1 

1 

Vw' 

• 

00 

CO 

CO  1 

1 o 

o 

00  1 

C/D 

vO 

vO 

1—H 

CO 

00 

(Tl 

1— 1 

•H 

o 

<Ti 

• 

o 

o 

CO 

CO 

• 

'O’ 

'CT 

o 

o^ 

CO 

X 

Q 

<r 

Z 

o 

o 

CO 

z 

m 

CN 

vD 

m 

CN 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

o 

CTt 

o 

o 

CM 

o 

o 

o c 
o o 

CL,  u 


CO 

o 


o 

vO 


(N 


CO 


u cu 

C *H 

o 

M a 

o 

o 

• 

CO 

cu  T3 

T3  rH 

o 

• 

X cu 

(U  o 

• 1 

o . o 

u pij 

X i-> 

CO  1 

^ CO  -H 

O 4J 

o • 

CM 

•u  C 

-c  Z 

cO  Z 

O 

d O 

CO 

S U 

o 

CO 

CM 

CM 

tH 

CM 

d 

>4-1 

cd 

XI 

iH 

0 

tH 

2 

O 

tH 

>-i 

o 

O 

tH 

U 

< 

a 

M 

O 

o 

3 

M 

O 

O 

o 

4J 

l-i 

a 

CU 

4J 

U 

a 

• 

4J 

3 

4J 

3 

X3 

3 

4J 

3 

CM 

>. 

O 

3 

H 

< 

O 

3 

H 

CJ 

O 

O 

C_3 

0 

> 

o 

4-1 

4J 

U 

u 

4-) 

X) 

CU 

4J  4-1 

CJ 

H 

4J 

Z 

cu 

ot 

•H 

T3 

•H 

•H 

•H 

•H 

cu 

X 

-o  -H  H 

•H 

•H 

3 

IH 

o 

4-1 

CU 

a 

a 

TJ 

a 

a 

> 

o 

<u  a a 

T3 

a 

a 

> 

X 

rH 

CO 

X 

•H 

•H 

<U 

•H 

•H 

M 

X! 

x:  -H  -H 

(U 

•H 

•H 

M 

ed 

o 

•H 

o 

X 

X 

tH 

X 

Z 

lU 

Ot 

3 XI  hJ 

tH 

XI 

XI 

3 

H 

X 

4-) 

O 

CO 

O 

4-1 

O 

CO 

Q. 

d 

M 

u 

O 

V4 

M 

X 

a 

d >-i  P4 

O 

M 

H 

X 

M 

S 

(U 

(U 

&4 

cu 

CU 

o 

o 

S <U  lU 

X 

3 

3 

o 

O 

• • 

s 

a 

a 

MX5 

S Cl. 

' — y 

5 

Cu 

s 

CO 

O 

a 

o 

Ot 

4J 

x:  cd 

o a 

o 

CU 

4-1 

(U 

M 

X 

X 

X 

X 

X 

CO 

u a 

-!«i  X z 

X 

X 

Z 

CO 

4J 

CO 

CO 

o 

CO 

CO 

t-l 

• • 

•H 

*H 

•H 

•H 

3 

X) 

H 

•H 

•H 

>• 

CO 

X 

X 

• • *H 

0L 

04 

04 

04 

u 

Po  O 

CJ 

a 

<U 

CO 

cu 

(U 

o 

H M 

CO 

(U 

(U 

O 

Cd 

(U 

> 

> 

4J 

d d 

(U 

> 

> 

U 

M 

a 

3 

•H 

*J  X 

3 

•H 

•H 

OC 

•H 

iH 

4J 

4J 

CO 

•H 

tH 

H 

4-1 

CO 

o 

4J 

Cd 

d 

d 

X 

3 U 

d 

d 

d 

X 

a 

tH 

> 

tH 

tH 

cu 

■u  o 

> 

tH 

tH 

3 

o 

3 

cu 

(U 

cu 

•H 

(U 

CU 

3 

H 

s 

ftt 

z 

X 

13 

04 

04 

04 

X 

S 

vD 

'd' 


O 

m 


CO 

CN 


00 

CO 

o 

o 

II 

Oh 


169 


X 

■M 


Pi 


to 

a 

0) 


•H 

m 

Ui 

o 

a 

3 

H 


to 


M 0) 
cli  si 


O c 

•H 

<U 

a *H 

0)  U 
TO  T3 
•H  iH 

u a; 
C -H 
M Q 

Q)  'O 
JH  0) 

4J  tt, 


U-l 

o 

CO 

a; 

CO 

>> 

rH 

3 


• 

CN 

Pi 

0) 

iH 

43 

CO 

H 


CO 

o 

—H 

• 

3 

3 

3 

3 

• 

3 

3 

o 

4J 

4-1 

4.) 

4J 

o 

4J 

44 

43 

0) 

• 

•H 

•H 

•H 

•M 

• 

•H 

•H 

CN 

£>0 

CO 

in 

3 

lO 

3 

3 

vO 

3 

C/5 

3 

CO 

3 

CO 

O CO 

00 

•H 

o 

o 

• 

•H 

t'~ 

•H 

•H 

O 

•H 

»— c 

• 

•H 

•H 

o 

CN  -4 

33 

Q 

'O’ 

z 

M-l 

O 

IM 

CM 

-O’ 

CM 

-O’ 

Z 

a 

CN 

a 

CO 

3 

• 

3 

3 

• 

3 

— 

3 

• 

3 

• 

• • 

CM 

M 

o 

l-l 

M 

o 

M 

cO 

M 

O 

a 

CO 

O f'. 

CO 

•K 

cn 

■K 

I'H 

t''. 

O 

• 

O 

3 

3 

3 

3 

• 

3 

3 

o 

o 

4J 

4J 

4J 

4J 

O 

4-> 

44 

0) 

N«^ 

• 

•H 

•H 

•H 

•H 

05 

• 

•H 

a 

CO 

s 

CO 

o 

3 

CO 

3 

3 

CO 

3 

o 

C/5 

3 

CO 

3 

CO 

C" 

C'. 

O 

o 

CO 

•H 

\0 

•H 

•M 

CO 

•H 

CO 

• 

•H 

1'' 

•H 

CO 

O a 

hJ 

Q 

'O’ 

II 

IW 

CO 

CM 

CM 

05 

CM 

'O’ 

z 

a 

o 

a 

C'. 

CN  00 

vO 

3 

• 

3 

3 

• 

3 

' — 

3 

• 

3 

• 

• • 

3i 

M 

o 

M 

M 

—-4 

M 

CO 

M 

o 

a 

1-4 

O 05 

o 

"O’ 

o 

o 

• 

• 

iH 

o 

O 

o 

■3 

O 

• 

1 

• 

1 

0) 

)-l 

C/5 

O 

1 

c/5 

1 

1— 1 

JJ 

to 

• 

• 

CN 

• 

O 

3 

CO 

z 

o 

CO 

z 

o 

O 

Oi 

CJ 

o 

II 

CN 

3i 

o 

O 

o 

o 

T3 

fH 

• 

• 

0) 

o 

o 

• 

1 

o 

• 

1 

43 

c/5 

1 

1 

O 

4J 

• 

• 

4J 

3 

<Ti 

z 

-O’ 

z 

J3 

O 

S 

U 

o 

CM 

o 

a 

CM 

a 

<D 

a 

O 

iH 

M 

o 

a 

«4 

T3 

I'l 

O 

O 

M 

o 

P 

T3 

M 

a 

4J 

w 

B 

3 

3 

M 

3 

3 

44 

3 

3 

0 

3 

H 

iM 

O 

3 

H 

3 

O 

0 

iH 

U 

O 

43 

H 

4J 

4J 

U 

4J 

4-1 

33 

3 

44 

44 

O 

a 44 

33 

oc 

0 

§ 

M 

33 

3 

•H 

a 

33 

*H 

a 

3 

> 

0 

1 

33 

3 

3> 

tt 

3 

> 

O 

3 

Si 

•H 

•H 

3 

•H 

•H 

U 

M 

43 

a 

•H 

3 

a a 

>4 

o 

3 

3 

u 

iH 

pJ 

hJ 

3 

3 

U 

iJ 

fj 

a 

z z 

3 

43 

I— 1 *H 

3 

4J 

O 

X 

iH 

44 

o 

X 

a 

3 O 

•H 

3 

O 

M 

M 

43 

3 

3 

V4 

14 

o 

(4  M 

Z 

M 

CJ  M 

X 

3 

3 

a 

3 

3 

O 

O 

X 

3 

3 

a 

3 3 

O 

o 

•H  3 

a 

a 

» 

a 

•H 

» 

a 

X 

4J  U 

O 

a 

O 

a 

4J 

fH 

o 

a 

o a 

a 

3 

o 

h4 

z 

hJ 

z 

X 

tH 

-bi 

z 

z 

4<i 

z z 

X 

O M 

M 

X 

X 

U 

O 

X 

X 

a 

• • 

o o 

T3 

4J 

•H 

•H 

•H 

a 

•H 

a 

a 

-o 

> 

#t 

Pi 

OCi 

a 

43 

03 

Pi 

Pi 

a 

<u 

43 

3 

O 

3 

3 

•1 

3 

3 

..  a 

X 

3 

3 

3 

o 

••  s 

3 

3 

3 

o 

c 

3 

.H  O 

0) 

3 

> 

> 

4J 

3)  0 

3 

> 

> 

a 

•H 

l-i 

3 3 

3 

4J 

•H 

•H 

•H  3 

3 

•H 

a 

U 

Ot 

3 3 

<H 

h 

4J 

4J 

X 

O 3 

a 

44 

44 

X 

c 

O 

<U  13 

3 

3 

3 

3 

4«! 

M 33 

3 

3 

3 

o 

3 

H <! 

> 

a 

rH 

pH 

3 

>5  •< 

> 

a 

a 

3 

o 

O 

T3 

3 

3 

3 

3 

43 

3 

3 

3 

H 

< 

3< 

Q 

|5!4 

oci 

3 

H 

a 

Pi 

Pi 

:3 

170 


CO 


CO 


CO 

s 

OJ 

Pm 


C 

'H 


CD 

>-l 

o 

B 

3 

H 


cO  0) 
B -H 

•H  Q 


Pi 

CM  QJ 
JO 


CPI  J-) 
O 


3 

Q)  -H 
O 

c c 

0)  -H 
T)  )-l 
•H  X) 
O rH 

3 3 
M -H 
P 
3 

JO  T) 

4-1  0) 

U^ 


cpi 

O 


w 

3 

3 

I — I 
3 


CN 

3 
I — I 
Ji 
3 
H 


- — , 

LO 

o 

-K 

o 

CM 

CO 

• 

3 

3 

• 

3 

3 

o 

P 

P 

O 

O 

P 

P 

j: 

3 

• 

•H 

•H 

• 

•H 

•H 

CM 

00 

3 

c/3 

3 

o^ 

3 

LO 

CO 

f-H 

o 

3 

3 

CM 

v£) 

00 

•H 

O 

f— 1 

• 

P 

CO 

*H 

CO 

CO 

00 

»-H 

Ip 

*H 

o 

t4 

00 

CN 

p 

Q 

<r 

Z 

p 

o 

P 

m 

Ip 

II 

P 

CO 

P 

CO 

00 

— 

3 

• 

3 

• 

• 

• 

" 

3 

• 

3 

• 

• 

• 

CN 

P 

o 

p 

CM 

o 

SO 

00 

CM 

p 

o 

p 

CO 

o 

00 

^ — \ 

1— 1 

O 

Ip 

• 

3 

3 

• 

3 

3 

o 

P 

P 

o 

P 

P 

3 

>-✓ 

• 

*1-1 

•H 

o 

**p 

• 

•H 

•H 

lO 

s 

3 

CO 

3 

3 

*P 

lO 

CO 

o 

CO 

3 

3 

vD 

o 

r*" 

o 

O 

LO 

• 

•H 

CO 

‘H 

*— 1 

CM 

»— H 

lO 

• 

*H 

LO 

*H 

CN 

z 

p 

Q 

z 

P 

O 

P 

CO 

Ip 

0\ 

-cT 

z 

P 

^H 

P 

a^ 

CO 

^ 

3 

• 

3 

• 

• 

• 

3 

• 

3 

• 

o 

• 

C'J 

p 

o 

P 

CN 

o 

m 

P 

o 

p 

f-H 

o 

f-H 

CO 

i-H 

f-H 

r — s 

, — s 

CM 

CD 

o 

O 

o 

• 

• 

CO 

1 — 1 

o 

O 

o 

T3 

O 

' — ' 

• 

1 

p' 

• 

1 

3 

3 

CO 

1 

o 

1 

P 

4-t 

CM 

• 

CM 

O 

3 

u~l 

Z 

LO 

II 

o 

O 

p 

U 

f-H 

CO 

Cl, 

^ — V 

PS 

o 

o 

o 

o 

X( 

1 — 1 

• 

• 

3 

o 

o 

• 

1 

o 

• 

1 

JO 

P4 

CO 

1 

sp 

CO 

1 

3 

4-1 

• 

• 

4J 

3 

<r 

z 

'd' 

Z 

3 

O 

s 

u 

o 

o 

p 

P 

y — N 

P 

s 

p 

P 

^ V 

1 — 1 

y — s 

o 

p 

p 

O 

1 — 1 

P 

3 

o 

o 

P 

o 

O 

P 

3 

B 

P 

p 

B 

3 

P 

3 

3 

p 

3 

1 — 1 

O 

3 

H 

p 

O 

3 

H 

P 

C.3 

O 

p 

U 

O 

3 

p 

P 

U 

p 

u 

X) 

3-0 

p 

p 

U 

■u 

p 

X 

M 

3 

T3 

*H 

•H 

•H 

3 

CJ  3 

X 

•H 

•H 

•H 

•H 

3 

O 

1 

3 

B 

B 

35 

B 

B 

> 

1 B 

3 

B 

B 

X 

B 

B 

> 

1 — ( 

3 

jo: 

*H 

*H 

3 

•H 

•H 

P 

P o 

JO 

•iH 

*iH 

3 

•H 

•H 

P 

o 

3 

3 

P 

hJ 

P 

z 

3 

3 3 

3 

Z 

Z 

P 

z 

z 

3 

JO 

I — I 

P 

O 

3 

P *H 

P 

O 

3 

3 

3 

3 

P 

3 

o 

3 

U 

JO 

3 CJ 

3 

P 

P 

o 

p 

p 

z 

Pi 

3 

s 

3 

3 

CM 

3 

0) 

O 

O P 

5 

3 

3 

z 

3 

3 

o 

O 

•H 

-w 

s 

a 

s 

a 

•H  3 

3 

CM 

'W' 

3 

CM 

a 

P 

o 

a 

o 

a 

P 

P U 

o 

CM 

o 

CM 

p 

1 — 1 

P 

z 

hJ 

HD 

3 

P 

ji 

H 

Z 

Ji 

z 

Z 

3 

OJO 

3 

3 

P 

O P 

3 

3 

P 

•• 

Pm  3 

T3 

•H 

P 

•H 

(P  o 

X 

*H 

*P 

*H 

T3 

e 

Cti 

Pi 

P 

r\ 

lai 

Pi 

Z 

3 

JO 

o 

3 

3 

o 

3 

3 

• • 3 

3 

3 

3 

O 

..  B 

3 

3 

3 

O 

3 

3 

T3  P 

3 

> 

> 

P 

X o 

3 

> 

> 

P 

•H 

3 

P 3 

3 

•H 

•H 

■H  3 

3 

*H 

•H 

4J 

Ot 

O 3 

1 — 1 

P 

P 

3 

O 3 

1 — 1 

P 

P 

3 

3 

O 

3 3 

3 

3 

3 

Ji 

P X 

3 

3 

3 

z 

O 

3 

O 

> 

P 

1 — 1 

3 

>s  <; 

> 

P 

1 — 1 

3 

3 

O 

J3 

3 

3 

3 

JO 

3 

3 

3 

H 

H 

&4 

pci 

Pi 

3 

H 

CM 

Z 

Pi 

:s 

171 


CO 

•u 

to 


<u 


QJ 


c 


CO 

>-4 

o 

B 

3 

H 

«0 
4J 
t-i  gj 
CO  -H 

S Q 

•H 

>-i  (1) 

JO 

4.) 

M-l 

O C 
CD 


C -H 
(U  M 

"O  T3 
•H  1 — I 
O 0) 
C -H 
M Q 

CD  T3 
JO  QJ 

4J  (jlh 


U-l 

O 

CO 

(U 

CO 

>. 

iH 

CO 


CM 

(U 

1^ 

J3 

CO 

H 


m 

\D 

i-H 

O 

• 

• 

o 

O 

JO 

3 

' — ^ 

• 

<y\ 

'w' 

• 

<T> 

00 

CO 

C/3 

UO 

00 

00 

-d- 

CO 

v£> 

CO 

<N 

a> 

CM 

m 

CM 

o\ 

so 

•w 

o 

•-H 

• 

00 

CM 

1-H 

CO 

m 

a^ 

• 

m 

CM 

<Ti 

UO 

X 

Q 

<■ 

m 

CO 

vT> 

CM 

vO 

Z 

vO 

o 

UO 

O 

^H 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

v3 

o 

O 

vD 

o 

o 

CO 

o 

o 

UO 

o 

O 

CM 

CM 

1— H 

/«-N 

•K 

* 

CM 

CN 

I-H 

• 

• 

O 

o 

O 

3 

• 

o 

N-/ 

• 

os 

5 

m 

c/3 

1^ 

v3 

vO 

vO 

00 

'd- 

o 

o 

CO 

CM 

•d- 

CTi 

vD 

<j\ 

o 

o 

m 

• 

vO 

00 

m 

lO 

CM 

I-H 

o^ 

un 

O 

CM 

00 

l-J 

a 

-O' 

Z 

o 

CM 

Mf 

m 

m 

II 

sD 

m 

CM 

o\ 

I-H 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CM 

I-H 

O 

-O’ 

o 

CM 

CO 

a 

CM 

o 

00 

CM 

o 

S3- 

o 

I-H 

CO 

CNJ 

CM 

I-H 

'd' 

• 

• 

O 

i-H 

o 

o 

O 

T3 

O 

^ ' 

• 

1 

N—i^ 

• 

• 

Q) 

V4 

c/3 

1 

cn 

o 

j 

1— 1 

■U 

CM 

• 

o 

• 

O 

3 

m 

z 

vD 

z 

II 

o 

O 

Ol, 

C_) 

CM 

a 

z 

O 

N-^ 

m 

^H 

-d" 

CM 

• 

v£> 

CM 

T) 

»-H 

• 

o 

O 

O 

3 

O 

o 

• 

o 

>w^ 

• 

• 

so 

JO 

>-i 

c/3 

o 

o 

OS 

o 

4-1 

• 

o 

3 

z 

^H 

II 

II 

3 

O 

2 

C_) 

^H 

a 

a 

>4H 

>4H 

^ s 

14H 

*4H 

1 — 1 

/ — 

1— 1 

/--N 

o 

1 — 1 

>H 

JO 

o 

f— 1 

3 

o 

O 

3 

M 

o 

O 

4J 

3 

s 

§ 

T3 

4J 

3 

a 

3 

4J 

3 

o 

3 

3 

4J 

3 

O 

3 

H 

3 

3 

O 

3 

H 

53 

CJ> 

O 

3 

3 

C_) 

O 

>■ 

6 

4J 

3 

CJ 

4J 

4J 

X) 

XJ 

H 

4J 

4J 

U 

4J 

4J 

33 

01 

O 

33 

•H 

•H 

•H 

•H 

3 

3 

T3 

•H 

•H 

•H 

•H 

3 

o 

3 

3 

B 

s 

"3 

s 

B 

> 

O 

>H 

3 

B 

B 

33 

a 

a 

> 

rH 

3 

JO 

•H 

•H 

3 

•H 

•H 

>H 

3 

3 

JO 

•H 

•rH 

3 

•H 

z 

M 

o 

33 

o 

hJ 

I-H 

i-J 

hJ 

3 

JO 

3 

o 

hJ 

z 

1 — 1 

Z 

Z 

3 

JO 

<: 

4J 

O 

3 

•H 

3 

4J 

O 

3 

3 

3 

3 

3 

O 

>H 

M 

JO 

a 

•H 

3 

>H 

3 

o 

V4 

Sh 

Z 

3 

1— 1 

2 

3 

3 

a 

3 

3 

O 

hJ 

2 

3 

3 

a 

3 

3 

O 

O 

.HJ3 

V — -I 

> 

a 

' — ^ 

s 

a 

5 

a 

5 

a 

2 

3 3 

O 

a. 

O 

a 

4J 

•• 

S 

o 

a 

o 

a 

4J 

O S 

z 

J«S 

J 

z 

3 

X3 

o 

J«! 

z 

z 

a 

z 

z 

3 

1 O 

m 

M 

>H 

3 

M 

3 

3 

M 

• • 

U 3 

33 

•H 

■H 

•H 

3 

X) 

>4H 

•H 

•H 

Z 

'3 

> 

•H 

— 

Pli 

PO 

a 

I-H 

a 

a 

a 

0) 

JO 

U 

O 

o 

3 

3 

3 

a 

..  3 

w 

3 

3 

o 

3 

>H 

3 

3 

o 

3 

3 

X)  3 

3 

> 

> 

4J 

>> 

3 

3 

> 

> 

z 

*H 

l-i 

•H  U 

3 

•H 

•H 

>H 

3 

4J 

•r-l 

•H 

0£ 

O 

iH 

4-) 

3 

3 

r— 1 

M 

4J 

4J 

3 

3 

O 

3 3 

3 

(0 

3 

J«i 

Q 

3 

3 

3 

3 

a 

o 

3 

Oo  O 

> 

»— ♦ 

I-H 

3 

S 

> 

a 

r-J 

rH 

3 

O 

O 

JO 

0) 

3 

3 

3 

3 

3 

3 

3 

H 

H 

D-i 

Ce^ 

X 

:s 

2 

a 

Q 

a 

a 

3 

172 


(continued) 

Matched  Pooled  Low  High 
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ANALYSES  OF  FORMULATED  DIETS  FOR 
CONCENTRATIONS  OF  ALDRIN  OR  DIELDRIN 
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APPENDIX  M 


Analyses  of  Formulated  Diets  for 
Concentrations  of  Aldrin  or  Dieldrin 


A 10-g  sample  of  the  diet  mixture  containing  aldrin  or  dieldrin 
was  shaken  with  125  ml  hexane  at  room  temperature  for  16  hours, 
then  filtered  through  Celite  with  hexane  washes,  and  reduced  to 
10  ml  in  volume.  After  appropriate  dilutions,  the  solution  was 
quantitatively  analyzed  for  aldrin  or  dieldrin  by  gas-liquid 
chromatography  (electron  capture  detector;  10%  QF-1  on  Chromosorb 
W column  for  aldrin,  10%  DC-100  on  Gas-Chrom  Q column  for 
dieldrin).  Recoveries  were  checked  with  spiked  samples,  and 
external  standards  were  used  for  calibration. 

ALDRIN 


Theoretical  No.  of  Sample  Coefficient  of  Range  (ppm) 
Dietary  Level  Samples  Analytical  Variation  (%) 

(ppm)  Mean  (ppm) 


2.0 

13 

1.9(9) 

3.0 

1.9-2. 1 

4.0 

18 

3.9(3) 

5.4 

3. 5-4. 3 

7.5 

2 

7.3(5) 

2.9 

1.2,1. 5 

8.0 

17 

7.9(4) 

3.7 

7. 4-8. 3 

15.0 

2 

14.8 

1.0 

14.7,14.9 

30.0 

15 

29.9 

2.9 

28.0-31.3 

60.0 

16 

59.3 

3.8 

54.5-63.5 

120.0 

2 

119.1 

0.4 

118.7,119.4 
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DIELDRIN 


Theoretical  No.  of  Sample  Coefficient  of  Range  (ppm) 
Dietary  Level  Samples  Analytical  Variation  (%) 

(ppm)  Mean  (ppm) 


2.5 

21 

2.5(1) 

5.0 

2.2(8)-2.7(4) 

5.0 

27 

5.0(3) 

4.8 

4.3(2)-5.5(8) 

10.0 

2 

10.1 

5.0 

9. 7(9), 10. 5 

20.0 

12 

20.6 

4.0 

19.2-21.3 

40.0 

21 

40.5 

4.3 

36.  1-43.7 

80.0 

12 

81. 1 

5.3 

72.7-91.0 
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